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DR. FLEMING’S REPORT ON OKONITE. 


Tue letter from Dr. Fleming which we publish this week 
calls for somewhat severe comment, for he avers that in 
our criticism of his report on Okonite we convey erroneous 
impressions of the examination he made of the material, and 
that our representations were unfair. We will proceed to 
show whether our sweeping conclusions cannot be confirmed 
—nay, more than confirmed—by the reply itself. We haveread 
the report again, and observe that five samples were tested, 
but only in two instances do we find the time element given. 
Coil A was tested for several minutes, coil B for some minutes 
with an alternating pressure of 2,400 volts, equivalent, says 
Dr. Fleming, to a rapidly applied and reversed pressure of 
about 3,400 volts. Coils C, D, and F are simply stated 
ta have stood, or passed, the test. Now, these coils 
were in lengths of half a mile each, and Dr. Fleming 
states that the most extensive series of tests were taken 
with coil A, which he specifically mentions in his letter. 
His insulation tests were conducted with the cables immersed 
completely in water in an insulated tank, and at a pressure 
of 200 volts—not unusually high when we consider that 
ordinary G.P. core is tested now-a-days with 1,000 volts, 
with 10 minutes’ readings from both copper and zine cur- 
rents. This is merely a manufacturer’s test previous to 
handing over the coils to the engineer of the Cable Company 
for which they are made. After the Okonite had been tested 
at 200 volts, each coil was subjected under water to the 
alternating pressure above mentioned ; and here we come to 
a point which places Dr. Fleming in rather an awkward 
position. He says we ignore the fact that the tests were 
cumulative, and goes on to say that all the tests were 
made on the same sample; but unfortunately for him he 
distinctly states that the 5,000 volts alternating (equal to 
7,000 volts continuous) test was applied for three minutes to 
lengths of fifty feet cut from each coil; as to the second 
test, after five days’ immersion, no time of application is 
specified. 

It will be seen that Dr. Fleming does not make it in the 
least clear that the cables were subjected to 15 minutes 
maximum pressure, and so far as the time element is con- 
cerned, we stand by what we said last week. The allusion, 
to the tests being cumulative, is so nonsensical, that it is 
difficult to believe that the expression emanates from a man 
of Dr. Fleming’s reputation. Would he consider that a 
dynamo tested for one hour a day during, say, eight days, 
had been subjected to its maximum strain during an eight 
hours’ run? We can point to an instance of a cable which 
electrified splendidly during the first five minutes the pres- 
sure was applied, but before the tenth minute was reached, it 
was apparent to those who really understood cable testing 
that it was faulty. Yet, had this cable been tested only for 
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five minutes at a time by inexperienced men, it might have 
been passed as good, although it was then developing many 
faults which were afterwards cut out. 

When cables are laid the contractors have usually to sub- 
ject them to a month’s daily testing’ before they are taken 
over. Would five minutes per diem for thirty days be con- 
sidered as equivalent to a continuous test of two-and-a-half 
hours? Hardly! Cumulative tests, as be calls them» 
appear to have deceived Dr. Fleming into a belief that they 
possess a value, but he must not expect others to attach any 
importance to a meaningless phrase. 

Surely what we said last week to the effect that a cable 
may stand a high pressure for a few minutes, and yet break 
down under a similar but continuous strain, is clear enough 
to anybody who has had any practical experience of cable 
work. But worse remains. The very high pressure and break- 
down tests were applied to 50 feet lengths, the results of 
which give no proof that the remaining 2,5°0 feet of each 
coil were equal to the sample cut off. 

One would think that this point alone is more than enough 
to justify our criticism ; in fact, Dr. Fleming has himself 
put the finishing touch to the value which can be attached 
to his report. 

We need not add to what we have already said about the 
immersion of the samples in acids and alkalies. The par- 
ticular cable which Dr. Fleming thinks we praise is not an 
exceptional manufacture, for some of Henley’s leads have, to 
our knowledge, stood a pressure of from 30,000 to 40,000 
volts ; and, so far as our knowledge of okonite and its uses 
is concerned, we refer him to our articles in the ELEcTRICAL 
REVIEW five years ago, from whence he will perceive that we 
have troubled ourselves to a considerable extent over this 
material. 


RECENT ELECTRICAL PROGRESS IN 
AMERICA. 


AMERICANS are singularly free from obligations to English 
electrical practice. No dcubt the widely differing conditions 
that exist in the two countries is to some extent responsible 
for this, but there is not the spontaneous recognition of 
English developments that we sometimes think is deserved. 
English electrical men were interested in the introduction of 
rectifiers on alternating current circuits, but electrical opinion 
in the States was very little stirred by the radical departure. 
The success of our overhead electric railway, though of vital 
importance to American cities, was not permitted to elevate 
the feelings of the American railroad man. It is some 
satisfaction to think, however, that the Liverpool Overhead 
Railway must have had some influence on the promoters of 
the new Chicago Elevated Electric Railway, with its many 
miles of track and its 6,000 horse-power electrical plant. In 
certain departments in central station practice, Americans 
have had enormous opportunities, but in some branches, 
mainly in the use of accumulators, we can, perhaps, teach them 
something. We are not led to say this from egotism, 
because though it is difficult to directly trace the results of 


American practice on English work, we are very much 
indebted to it. American experience taught us very early to 
avoid certain methods if we would achieve success. In the 
industrial applications of electricity we can still learn much 
from what is being done in America. If we could closely 
follow them in the almost universal use of the electric 
motor, the English electrical industry would flourish like the 
green bay tree, while the extension of central stations to 
small towns and villages would result in most material 
advantage both to the industry and to the public. It is 
always interesting to peruse some detailed account of what 
is being done in the States, and a recently-issued report of 
the secretary of the Franklin Institute carefully presents the 
most prominent works that American engineers are engaged 
upon. . 

We gather from this report that besides the vast under- 
taking at Niagara Falls, there are several enterprises 
of a similar character, though of less magnitude, 
under way. A notable one of these is the electric 
power transmission plant at the falls of the Willannette 
River, near Portland, Oregon. This plant, when completed, 
will employ 20 electric. generators, each of 600 H.P., and 
capable therefore of delivering the total amount of nearly 
12,000 H.P. to Portland, 11 miles away. A similar project 
for supplying 4,000 H.P. to the city of Sacramento, 25 miles 
distant, is nearly complete. The preliminary steps have 
been taken towards the construction of another great power 
installation, for which it is proposed to obtain water power 
by damming the Susquehanna River, and transmitting the 
electric energy to Philadelphia, Wilmington, and Baltimore, 
where it is expected that it will be extensively used in opera- 
ting street railways and electric lights. In the past year 
there has been a remarkable extension of electric railways on 
the overhead trolley system, not only for city and suburban 
service, but also on long distance lines. Thus, for instance, 
only a few links are missing in a continuous chain of trolley 
lines between Philadelphia and New York; while trolley 
service between Philadelphia and Harrisburg, Baltimore, and 
Washington, Chicago, and Milwaukee, is expected to be 
established during the present year. The much talked of 
project of a high speed elevated electric railway between 
Chicago and St. Louis appears, however, to have been aban- 
doned. A successful trial has been made of electric traction 
for canal boats on the Erie Canal, but no great developments 
in this direction have since taken place. Considerable 
progress has been made in electro-chemistry; the Anaconda 
Copper Mining Company has erected electric plant to refine 
the entire output of the mine; and electric tanning, alkali 
manufacture, electrolytic production of chlorate of potash, are 
amongst others of the industrial applications of the electric 
current. The electric furnace has been applied for the pro- 
duction of carborundum and carbide of calcium for the pro- 
duction of acetylene. No pronourced advance has been made 
in the aluminium industry, and the view in the report is that no 
further reduction of the price of this metal is probable, except 
a cheaper method of generating the electric power is dis- 
covered. This does not appear hopeful, when it is mentioned 
that by the utilisation of water power the electric horse-power- 
hour may be produced at less than 3th of acent. A perusal 
of this report leaves the impression that America is still far 
ahead of us in the magnitude, at least, of the industrial 
applications of electricity. 
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THE ELECTRIC LIGHTING OF THE NORTH 
SEA AND BALTIC CANAL. 


By C. COERPER, 
Director of the Helios Company, of Kiln-Ehrenfeld. 


A TASK of the magnitude of lighting up the North Sea-Baltic 
Canal, 98°6 kilometres in length, has not as yet been put to elec- 
tro-technicists. Certainly, indeed, the electric current has been 
conveyed to a more distant point, in order to be applied there 
to the transmission of power and the production of light. 

In the meantime so relatively simple a problem, the first 
successful execution of which has been in existence since 
1892, is the transmission for 28 kilometres of the water- 
power of the Anio at Tivoli to Rome (carried out by Ganz 
and Co., of Buda-Pesth), but it does not approach in diffi- 
culty the illumination of the North Sea-Baltic Canal for 
its entire length. 


4, Each light must be quite independent of the others, so 
that the extinction of a great number of lamps may have no 
influence on those left burning. 

Main current regulators, oil insulations, &c., must be 
avoided. 

This programme has been carried out as follows :—At the 
two sluices at Holtenau and Brunsbiittel there were erected 
central machine stations, containing the water pressure 
arrangements for moving the sluice gates and the windlasses ; 
here is also a large steam boiler installation, which also finds 
application in the electrical work. Along with the central 
engine houses were erected the electrical machines. (See 
figures.) 

Each installation contains two slowly-running steam 
dynamos as they were first carried out by the Helios Com- 
pany, and brought into use many times since 1886. They 
make only 85 rotations per minute, each of thm giving 
200 effective H.P. The steam engines are tandem hori- 
zontals, supplied by the Augsburg machine works. The 
cylinders have the respective diameters of 400 and 620 mm., 


Moror LauncH FoR TRAVELLING BETWEEN THE Exxctric Works. 


The electric current can be easily conveyed:tor'one point 
and regulated, whilst it presents’ considerable difficulty to 
work electrically a great number of lamps situate at great 
distances from each other, so’ that the certainty and the 
economy of the installation are maintained. The joint- 
stock company “ Helios,” of Kéln-Ehrenfeld, which has 
alone developed and applied the alternating-current trans- 
former system in Germany during the last ten years, was in a 
position to solve completely the problem presented. 

As the question involved not merely the lighting of the 
canal itself, but the great demand for light at the sluices, 
harbours, warehouses and lighthouses, the following con- 
ditions were laid down :— 

1. Two working installations to be established, the one at 
Holtenau and the other at Brunsbiittel. 

2. The working installations contain the machines and 
apparatus, which are to work reliably and economically. A 
complete reserve must be provided. 

_ 3. The pressure of the current must be kept constant 
in both the working installations, however the load may 
vary. 


and the stroke is'1,000 mm. At Holtenau, surface conden- 
sation is provided, but the engines may be also connected to 
the central condensation of the water pressure installation, 
or work with direct blow-off. Between each two foundations 
of the engine an alternating current machine is mounted on 
the axle, and the magnetic field is united with the fly-wheel, 
whilst the armature rests on the connecting beam of 
the two foundations. The circle of the fly-wheel is 
turned out, and in the reserved places are secured the 72 
magnets made of sheet-iron, } mm. in thickness. Care has 
been taken that the magnetic connection is perfect. The 
winding is secured by heavy clogs. The diameter of 
the magnetic wheel is 4,752 mm.; the speed with which 
the lines of force are intersected is consequently 20°1 mm. 

r second, and the polar change is 6,120 per minute. The 
inductor circle is not only divided in the plane of the axle, 
so that the upper part can be lifted off, but the entire circuit 
can be pushed aside by meansof a slide,so far that the magnetic 
field and the armature coils are perfectly free. Further, 
the armature coils are so arranged, that after loosen- 
ing four screws, :the cores can be drawn out laterally. 
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Figure 2 shows an armature coil with the core; as 
will be seen, the earlier form has been abandoned. 
The iron is considerably expanded above the bobbin 
towards the magnetic field, so that the compound cores 
present to the magnetic action a surface interrupted only 


the terminals of the machine amounts to 2,000 volts. The 
curve of the current and the measurements of the magnetic 
and electric proportions have been selected, so that on the 
one hand an economical are light is secured with a pressure 
of 28 volts at the terminals, and on the other hand the 
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by narrow intervals. The first euch ‘arrangement was 
supplied by the Helios Company for Amsterdam, in 1889. 
It has appeared on a correct measurement of this arrange- 
ment that a very decided improvement of the machine is 
obtained without involving the great defects of the so-culled 

hole-armatures.” The pressure of the alternating current at 


smallest possible influence is present of the displacement of 
phase conditioned of working at a distance. ' 
A4-pole self-closure machine with a disc-armature is mounted 
on the free end of the axle in front of the outward bearings, 
as an exciter. The exciting tension is from 120—150 volts. 
The field of the exciters is regulated in a self-acting manner 
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bya Tesla motor without a commutator and a sliding ring. 
At a pressure higher than that of 72 volts transformed in the 
machine house introduces resistance into the magnetic field 
of the exciting machine, but at a lower tension it eliminates 
resistance. As this regulation ensues with at most a current 
of 1 ampere at the contacts, which are made very strong, 
this fulfils the highest demands of certainty in:working. 

At a normal load the steam dynamos give with a pressare 
of six atmospheres at the valves 100} kilowatts with a con- 


sumption of 1,250 kilos..of steam; ie. 1 kilowatt with 


12°5 kilos, steam hourly. 


One dynamo is sufficient for full working both at Holtenau 
and‘at, Brunsbiittel, so that, the second set of machinery is a 
perfect reserve. 

A small steam dynamo of 9—12 H.P. is set up at Bruns- 
biittel to illuminate the sluice chambers by day. It makes 
150 rotations, and can also be used as a reserve for exciting 
the alternating current machine. The engine has a cylinder 


Harzsour Beacon at BRUNSBUTTEL. 


of 150 mm. diameter and 350 mm. stroke, and is guided by 
Rider-slides ; it has also ‘been supplied by the Augsburg 
machine works. On its axle is fixed the disc armature 


of a continuous current shunt machine. The magnetic 
field is 4 polar. 


As the sluice gates at Brunsbiittel have to be moved dur- 
ing the greater part of the day the construction of this 
smaller machine was imperative, as it would not be economi | 


Se 


to run the large machines for the illumination of the machine 
rooms in the sluice walls. At Holtenau, the sluice gates are 
moved only on about 25 days in the year; hence, for the 
present, it has not been found necessary to order small day 
machines, 

The switch arrangements, which have been elaborated 
quite mechanically, are decidedly different from the switch 
works executed by the Helios Company at the great centrals of 
Cologne and Amsterdam, and the central station now in course 
of erection at Dresden. Externally, considerable weight has 
been laid upon a respectable appearance. The framework, in 


Harpour Bracon at Hourenav. 


the renaissance style, is executed in gold-coloured bronze. 
The working apparatus (see figure 1) is moved by 4 
powerful lever, and cuts off regularly each combination 
as bipolar. The insulation is always threefold, one layer of 
porcelain and two of vulcanite. All the apparatus is tried up 
to 10,000 volts, all the measuring instruments being mounted 
on white marble with vulcanite. They enable not merely 
the voltage and the strength of current of the excitation to 
be read off at any time, but also the voltage and strength of 
the alternating current and the watts given off usefully. 
For parallel working there are provided load resistances 
of asbestos cord woven round with nickeline wire, and 
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capable of being switched off or on by means of a keyboard. 
The phases are indicated not merely by two lamps (fed by a 
transformer, the double high current winding of which is 
fed by both raachines), but also by a phase indicator. This 
consists of a movable disc in front of two magnetic poles fed 
by both machines. If the phases of both machines coincide, 
the disc remains motionless, otherwise the disc runs in one or 
other direction the machine in advance of the phase. 

For lighting up the boiler and engine houses, the buildings, 
the sluice walis, the machinery rooms, and the harbour 
lighthouses, the current of 2,000 volts is transformed down 
to the requisite tension by means of Helios transformers, 
many thousand specimens of which are already at work. 
Such a transformer is shown in fig. 3. For lighting up 
the installations and spaces at Holtenau and Brunsbiittel, 
a great number of are lamps and glow lamps have been in- 
stalled. The lamp-posts on the sluice walls carry each four 
lamps of 25 normal candles each. The leads are laid, almost 


| 


exception, as concentri> cables armed with iren 
ands. 

At Brunsbiittel the illumination is of the same extent as 
at Holtenau, and here also concentric cables are in use. 

The entrances to the harbours are shown by electric 
beacons. The two harbour beacons at Brunsbiittel are on 
the extreme point of the mole, which projects far into the 
estuary of the Elbe. At Holtenau the northern beacon is 
placed in the lantern of the Kaiserhalle, whilst the southern 
lighthouse has been constructed of iron framework on a 
massive pediment. 

The length of the canal, 98 kilometres, is divided into 
four sections, in such a manner that from Holtenau each 
segment on the northern and southern side respectively ex- 
tends 47 kilometres; from there there are likewise two 
sections, one on the north, and one on the south of the canal 
to Brunsbiittel. In this manner there are four rows of lamps, 


for each of which a flow and a return lead had to be pro- 
vided. From Brunsbiittel the forward and backward lead 
on the north side of the canal is 99°3 kilometres, and on the 
south side 99°8 kilometres. At Holtenau, on the north side 
of the canal, 98°6 kilometres, and on the south side 97. By 
each of these sectional leads 250 glow lamps are supplied, 
each of 25 candle-power, so that the mean distance from 
lamp to lamp is 196 metres. But as the lakes which are in- 
tersected by the canal receive no electric light (the sailing 
track in the lakes is indicated at night by gas-buoys), the 
mean distance is about 160 metres. In fact, the distance of 
the lamps from each other varies from 80 to 250 metres, 
since in the straight reaches of the canal, the canal is quite 
sufficiently lighted with lamps at the distance of 250 metres, 
whilst in the curves the mutual distance is smaller. The 
question is, of course, to show ships the right route by night 
with perfect distinctness. The canal leads consist of copper 
wire of 4 mm. in thickness, insulated by means of the heavy 
triple dcuble balls first introduced by the Helios Company, 


‘and supported on strong wooden masts at distances of 40 


metres each. At the places where the lamps exist the lead is 
by no means interrupted ; it passes only there in a number of 
coils round an iron core, so that there exists a quite unbroken 
path for the current. Parallel with the coils. which pass 
round the iron cores at the ends of these coiled divisions is 
formed the connection to the glow lamps. Iron core 
and glow lamps are so measured concerning their mag- 
netic or electric properties, that only 9 per cent. of 
that current corsumed at the illuminated parts are lost at 
the iron core and its coils, if the glow lamp is burning. If 
the glow lamp is defective, the entire current passes through 
the turns around the iron core, so that absolutely no inter- 
ruption of the current can ensue. The measurements are so 


“exact, that of the 250 lamps connected to every section of 


the lead, more than one-third can be destroyed, or be in- 
operative, without its becoming necessary to regulate the 
entire system. The pressure at the terminals of each lamp is 
25 volts ; there is, besides, the great resistance of conductors 
to overcome, so that at the terminals of the canal leads in the 
installation a permanent tension of 7,500 volts is main- 
tained. This tension is obtained by a higher transformation 
of the machine current of 2,000 volts. The adjoining 
figures show the mast with the lamp mounted on a wrought- 
iron bracket with the iron core and its coils, and on the 
other hand a section through the insulator with the iron core 
and the lamps. The entire mast and its lead are protected 
against lightning by painted fence wire. The leads of 
the north side are conveyed by means of armoured 
cables both under the canal itself and under the water- 
courses running into the canal. The cables are buried 
in the bed of the canal to the depth of a metre, 
and consist of two layers of caoutchouc, arranged so as to be 
free from induction and coated with gutta-percha. The 
sheathing is constructed of zinced-iron wires. The cables 
are tested up to 15,000 volts, so that they may be regarded 
as absolutely secure by the working tenrion of 7,500 volts, 
These and all other cables used in the installation have been 
supplied by Franz Clouth, the Rhenish Rubber Company, of 
Koln-Nippes. 

After starting the installation, it was found that the pro- 
gramme laid down at the commencement could be regarded 
as carried out. The installation works quite securely, is self- 
regulating, very economical, and each lamp is independent of 
the rest. The successful solution of this difficult problem is, 
hence, of prominent importance for electro-technics. 

In illuminating the banquet halls at Holtenau during the 
opening festivities, the installation there, besides lighting up 
the canal and the sluices, supplied current for 165 arc lamps 
and more than 500 glow lamps. 

For mounting the canal reaches there was used the 12 II.P. 
motor-launch, Helios, which can traverse the entire canal in 
74, hours, at the hourly speed of 15 kilometres. 


Theryc-Oblasser Accumulator,—We are informed that 
the Société Germano-Suissé de I’ Accumulateur et des Procédés 
Theryc-Oblasser has just been formed at Freiburg, Switzer- 
land, with a capital of £30,000, to acquire and exploit the 
Theryc-Oblasser accumulator patents in Switzerland and 
Germany. 
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THE CLARK CELL WHEN PRODUCING A 
CURRENT. 


By 8. SKINNER, M.A., Lecturer at Clare College, and Demonstrator 
at the Cavendish Laboratory, Cambridge.®* 


THE experiments were made on three cells, all much larger 
than the ordinary Board of Trade pattern of Clark cell. 
Cell B has an area of exposed zinc surface of, approximately, 
14°4 square centimetres. Cell L has a zinc plate exposing an 
area of about 95 square centimetres. Cell N exposes about 
29 square centimetres of zinc surface. 

In all three cells the zinc plate, a piece of common zinc 
sheet, is placed horizontally, and they have the same E.M.F. 
within 2 parts in 5,000. 

In the large Clark cells described above, the polarisation 
was found to be very slight when the current was not larger 
than ‘01 ampere. The cell L had an electromotive force, 
with its poles open, represented by 5,009 on a compensator. 
The poles were then joined by a resistance of 1,000 legal 
ohms, and their potential difference, taken as quickly as 
possible, was then rather more than 4,983, and rather less 
than 4,984. Then a resistance of 500 legal ohms was sub- 
stituted for the 1,000 ; the potential difference fell to 4,959. 
Next, with 200 legal ohms, the potential difference was 
4,885. Lastly, the poles were opened, and the electromotive 
force of the cell was found to be 5,069. 

It is seen from these numbers that the cell recovered its 
electromotive force entirely after the various operations, and 
this is a typical instance of the behaviour of the cells. 

The determination of the resistance of the cells was made 
‘by the method of opposition, and by the use of an alternating 


‘current. By opposing any two of the cells, the resulting 


electromotive force was so small that, making them an arm 


‘in a Wheatstone’s arrangement, there was no deflection in the 


bridge galvanometer. The bridge was fed with an alternating 
intermittent current by means of a commutator, arranged to 


‘supply the currents in the galvanometer circuit always in the 


same direction, so that an ordinary sensitive mirror galvano- 


‘meter can be used. Two or three Leclanché cells were used 
‘as the battery. 


The three cells were measured in pairs, and the results in 
legal ohms are given in the following table, where C is the 


‘resistance of the connecting wires. 


July 20th. | July 28rd. | July 24th. July 25th. 
Cells, 168, is. 8. 


N+B+C_...! 1320 | 128 1325 1911 
L+B+C_...| 1169 | 108 11°05 | 11:15 11°10 
+L4+0C_...| .1104 | 107 109 10°93 10°90 


The temperatures are those of the water bath in which the 
cells stood ; the cells were not moved during the whole of 
the measurements. It will be noticed that the resistance of 
the cells is lower at high than at low temperature. This 
agrees with the fact that electrolytes decrease in resistance 
with increase of temperature. 


Potential difference for the cell producing 
approximately :— 
of 
cell open 
date. = |-0014 ampére! “0028 ampére!-007 ampére ‘OL ampére 
r= 1, r= r= | = 147 
legal ohms. | legal ohms. | legal ohms. legal ohms, 


L. soe ose 4,837 
L. , 28rd...| 5,009 4,985 4,961°5 4,890°5 eee 
L. ,, 25th...| 5,009 4,983'5 4,959 4,885 

N. ,, 25th...| 5,007°5 | 4,959°5 4,912 ove 
B. ,, 25th...| 5,007 4,971°5 4,938°5 4,841 


oe of paper read before the Physical Society, June 22nd, 


The electromotive forces of polarisation were as follows :— 


For ‘0014 For *0028 For ‘007 For ‘01 
ampére. ampere. ampere. ampere, 
L 4 8 21 ae 
L 4 10 26 
N 18°5 
B 4 7 17 


The full E.M.F. being 5,000 approximately. 

It will be observed that for a given cell the electromotive 
_ of polarisation is directly proportional‘to the current- 

ensity. 

Four experiments made to determine how the potential 
difference varies when the cell is allowed to produce a cur- 
— for some time gave an average fall of 7 units in the 

our. 
The polarisation for a current density of ea 


for cell L may at any time be expressed approximately by 
where ¢ is the time in hours, and the unit of E.M.F. is 


Chest, Expressed in volts this is 


10,000" 
—(-00834 + 001 2). 


It is deduced from experiments on cell L, and only indicates 
the general order of magnitude of the effect with the other 
cells 


Throughout the calculations it has been assumed that the 
total electromotive force round the circuit is equal to that of 
the cell at rest ; and therefore that the electromotive force 
overcoming polarisation can be obtained by subtracting from 
the electromotive force of the cells at rest the observed cur- 
rent. With the exception of small Peltier effects, I know of 
nothing against this assumption. 

The results of the experiments are :— 

(a) The electromotive force of polarisation varies directly 
with the current density in a particular cell. 

(6) The electromotive force of polarisation slowly in- 
creases when the current is maintained. 

From the magnitudes of the quantities found in these 
experiments, it follows that small currents of approximately 
known value can be obtained by the use of large Clark cells 
of small internal resistance, which may be neglected in com- 
parison with the large external resistance. The experiments 
show that the large cell, L, when producing 01 ampére was 
not at all disturbed. This corresponds to a current density 

ampere 
i Gate Now, in a Board of Trade pattern Clark 
cell there is generally an exposed area of zinc equal to 
2 (centim.)’, and as the current taken is never greater than 
Fa aap * 10,000 chm coil being used in series with it, it 

’ 
follows that the current density with this value of current is 
very much below that which has been found to be safe in 
these experiments. 


THE THEORY OF THREE-PHASE 
GENERATORS. 


By ARTHUR WHITWELL, M.A., A.R.C.Sc. 


In the followi I to investigate the action of 
three-phase ‘einen ie ; simple manner and with the aid 
of elementary mathematics only. The type of generator to 
be considered first is the “ mesh” type in which the armature 
is wound with one continuous coil, the currents being taken 
off at 3 points 120° apart, as diagrammatically represented 
in fig. 1, the line wires being connected at the distant end. 
The total E.M.F. of the armature may be regarded as made 
up of 3 se E.M.Fs., differing in phase by 120°, and I 
propose to find the currents in each branch of the network 
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due to each section of the armature, and to add the partial 
currents to obtain the resultant current in each branch. If 
we examine fig, 2, the arrangement of the circuits, which is 
identical with that in fiz. 1, will be found to be like the 
Wheatstone bridge network, and the problem to be considered 
is, given an alternating E.M.F. impressed in the branch (6), 
to find the currents in all the six branches. The method I 
shall adopt in this preliminary nowy? that given by me 
in the ELectricaL Review of December 2nd, 1892. Let the 
resistances and self-inductions of the branches, (1), (3), and 


R 
re 
re 
Fia. 1. 


(6) (the three sections of the armature) be r and L, and the 
resistances of the branches, (2), (4), and (5) (the three line 
wires) be R. Now, supposing currents of ©, sin pf and C, 
sin (pt + @) to be flowing in branches, (1) and (2) respect- 
ively, we can find the ratio of ©, to c, and the value of 9 as fol- 
lows, it being understood that the currents have been flowing 


EMF 


Fias. 2 anp 3. 


so long that the steady periodic state has arrived. Let the 
potentials of the four junctions be A, B, and D, and let sin 
@ = aand cos = 


Then A—B=C,rsin pl + Lp C, cos pt (a) 
and A—D = 0, Rsin (pt + 9) 

= sin pt + Cy cos pl (0) 
subtracting (0) from (a) 
D—B=(,rsin pi+L pC,Co3 p/—C, bsin pt—CyRacos pt (c) 
The current in (5) 


The current in (3) will be the sum of the currents in 
(1) and (5), and that in (4) the difference of tlose in (2) 
and (5). 

Current in (3) 
(1 =) sin pt + Lp cos pi—C, bsin pt—C, pt. 

Current in (4) 
pl 
R 

Now, 8B —c =r x current in (3) + L x rate of change 
of current in (3) 


2 2 
(r sin pt +1. p(1 + )eos 
— 0, b—apL) sin pt + (ra + pbu)cospt} (ad) 
and = p—C = R x current in (4) 
=20,bRs8in pt + 2 Cy a R cos pt 
r sin pf — C, pL cos pr. (e) 
By adding (0) and (e), we get 
A-C=A—D+D—C=3 Rain pl + 3 Cy a Cos pt 
—0, 7 sin pt — 0, L p cos pt (/) 


= 2, dbsin pt +2 C,a cos pt—C, pt — cos pt. 


By adding (2) and (#) we get another value for a—c, viz. : 


2 2 


sin pt + (1+") cos pt | 


— [(r — apt) sin pt + (ra + p cos pt]. (9) 
By equating the right hand sides of (/) and (y) we get 
(3bn+ + + ar+ cos pt 


Cy ( sin pt + (83Lp+27 cos prt 
t= 
when p 
_ (A) 


= 
and when pt = 0. 


San+ar+ bp 


R 
From (4) and (i) we get = tan 
and Cy R 


By examining the above equations it will be seen that when 
a@ current, ¢, sin p/, is flowing in (1) the currrent in (2) will 
be © VP + PP? gin (pt + 9) that in 5 = 0, and those 
R 


in (3) and (4) equal to those in (1) and (2). 
The total current that in (6) 


= ¢,sin pt + gin (pt + 9) 
R 


= (nk +r)? + sin (pt + 4) 


where 
and A—C=2¢, V 2? + 7712 sin (pt + 9) 
= y for shortness. 


The E.M.F. in the branch (6) necessary to produce the 
above currents = 


= af ysin (pt + 0) + Lp “LY cos (pt + @) 


+20,Psin(Qgt+ 9) (4) 
The first term being the E.M F. necessary to overcome the 
ohmic resistance of (6), the second that to balance the back 
E.M.F. of self-induction in (6), and the third, that necessary 
to keep up the difference of potential between the points, 
A and 
(&) may be written 


sin (pt + £), 


BL 
and tan — = 2Lpr+ 
pL 


By putting = as and pl’ = pt + &, 


we see that an impressed E.M.F. of & sin yi’ in the branch 
(6) will produce currents of 


ER gin (pl’ — &) in (1) and (3) 


gin (pt’ — & + 9) in (2) and (4) 
0 in (5) 
and E sin (pl’ — + (6) 


the directions being as shown by the arrows in fig. 2. 
Cc 
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The section (1) of the armature will generate an E.M.F. 
of sin (pl’ — 120°), and the currents in the six branches due 


to it are 
E * sin (pt! — — + 6 — 120°) in (1) 


2 sin (pt'— — 120°) in (3) and (6) 


E B sin (pt' — E + ¢ — 120°) in (2) and (5) 


and 0 in (4), 


the directions being as shown by the arrows in fig. 3. 
The section (3) of the armature will generate an E.M.F. 
of E sin (pt’ — 240°), and the currents it will produce are 


E = sin (pt' — & — 240°) in (6) and (1), 


sin (pt! — + @ — 240°) in (5) and (4), 
0 in (2), 
and E * sin (pt’ — E + @ — 240°) in (3), 


the directions being given by the arrows in fig. 4. 


Fias. 4 anp 5. 
The sums of the partial currents and, consequently the 
total currents in the armature and line, when all the three 
sections of the armature are supposed to be working, are 

in branch 2 = ¥ 3 . sin —&+9)+ 30°) 


in branch 4 


V3 sin (co 150°) 
in branch 5 = ¥ 8 ee . sin (co —E+o)+ 270°) 
in branch 6 = E £. sin (pl' — — + 9) 

in branch 8 = E sin —&+ 9) + 120°) 


in branch 1 = E 


aA 


9) + 240°) 


the directions being given by the arrows in fig. 5. From 
this result we see that the currents in the three line wires 
differ in phase by 120°, likewise those in the three sections 
of the armature, and also that the maximum valucs of the 
line currents and armature currents bear the ratio of 


1 
(To be continued.) 


THE REEVES PATENT FEED-WATER 
FILTER. 


FEED-WATER filters are becoming an essential feature in 
every steam plant, since they reduce the element of danger 
from collapse of furnace plates and other heating sur- 
faces, and increase the efficiency of the fuel by hinder- 
ing the formation of scale. The fact that they are 
highly approved of by the insurance companies is sufficiently 
significant. Amongst the latest developments in this direc- 
tion is the Reeves patent feed-water filter. This consists of 
u cylindrical chamber with domed ends, having two strong 


grids covered upon the sides facing the affluent with gauze 
wire screens, and bolted to seats in the interior of the 
chamber. The space between these grids, which are 15 inches 
apart, is tightly packed with carefully screened coarsely 
granulated pinewood sawdust, experiments having proved 
the superiority of this material as a retaining absorbent over 
all others. Upon becoming saturated with the water, the 
sawdust forms into a compact cake, but of a nature so porous 
that the feed water practically flows through it without an 
effort, thus calling for no extra exertion from the feed-pump 
over and above that resultant from boiler pressure. A freshly 
charged filter under ordinary circumstances treating with 
waters from a surface condenser will run for 14 days without 
attention and do good work. t 

The cheapness of the absorbent (obtainable all the world 
over at a nominal cost) and the ease with which its change 
is effected, is one of the principal features of the Reeves 
filter. 

The filters are made in sizes ranging from 12 inches to 
36 inches diameter, the filtering chambers increasing 3 inches 
in diameter for every } inch diameter of feed pipe. 


WATER 
FILTER 


Fig. 2.—Vimw or Finter Looxina Down From THE Top. 


Many of these filters have now been in use for a period 
extending over two years, and in all cases continue to give 
the utmost satisfaction. 

By reference to the drawings, it will be seen that the 
operation of the filter is as follows :— 

Assuming the filter to be charged, the water enters through 
the inlet valve, thence through the first gauze wire screen and 
grid till it comes in contact with the body of sawdust, through 
which it flows at a greatly reduced speed, thus giving ample 
time for the grease contained in the water to be thoroughly 
absorbed by the soft spongy pine dust. Leaving the sawdust 
the now purified feed water passes through the fine gauze 
jew — and second grid to the outlet valve on its way to 
the boiler, 
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A by-pass filter of capacity sufficient to purify the feed 
water for several hours is situated alongside of the main 
filter, and its inlet and outlet valves are opened before the 
main filter is put out of circuit for cleaning purposes. B 
means of this by-pass filter continuous filtration is maintain 
during the process of changing the sawdust in the main 
filter, the latter operation being as follows :— 

The by-pass filter having been placed in circuit and the 
main filter shut off, the blow out valve at the bottom of the 
filter is opened, and pressure admitted from the boiler through 
the steam jet cock on top, the oil saturated sawdust being 
almost instantly expelled to “overboard.” This having been 
effected, a fresh charge of sawdust mixed with water until it 
forms a thin porridge is poured into the filter through the 
hole on the top, the water being allowed to run to waste 
through the drain cock, the sawdust thus settling down in a 
compact mass in the chamber. The mainjfilter being again 
placed in circuit the by-pass is shut off, 


is a pulley. Under the two irons are passed two wires, which 
bring the electric current to two rubbers. 

The dynamo placed on the chariot gives the movement, 
which is contoaliad by the regulator, to be seen at the side 
of the dynamo. The lever has merely to be turned to the 
right or left in order to go forward or backward, and faster 
or slower, according as the lever is displaced much or little. 
The reversal of the movement thus obtained is due to the 
reversal of the current in the field magnets. The brushes 
of the dynamo are of carbon, and they are never discon- 
nected whatever may be the load or direction of rota- 


tion. 
The seg of Loads.—The dynamo placed on the 
cross piece that joins the post to the jib controls the 


raising action by means of the regulator fixed on the post. 
When the load is let down the descent cannot be made too 
quickly, as, when the speed increases, the motor becomes a 
generator, and acts as a brake, 


We have inspected analytical reports by several eminent 
chemists on the results of working the feed-water filter. 
These reports:show that the’ filter reduces the content of oil 
in the water to a mere trace. 


ELECTRIC CRANES FOR WORKSHOPS. 


THE crane shown in the illustration is used at the workshops 
of M. Fabius Henrion, at Nancy, and acts over a length of 
80 metres, and as the jib of the crane moves at a 
radius of 5 metres, it acts over a length of 80 metres and a 
width of 10 metres. It raises 6 tons. It receives the pieces 
of cast-iron upon their arrival, transports them successively 
to the weigh bridge, to the various machines, to the mount- 
ing department, the packing department, and finally replaces 
them on the truck. 

This crane is guided at the bottom by a Brunel single 
rail, at the top byjtwo pieces, of iron, between ;which 


ROYAL SOCIETY CONVERSAZIONE, 


THE second conversazione of the season was given by the 
Royal Society at Burlington House, on the evening of Wed- 
nesday last week. Out of a total of some 40 exhibits, about 
nine were electrical, and of these, three were exhibited at the 
last conversazione. Though the electrical exhibits illustrated 
no great advance in electrical theory or practice, still many of 
them were novel and interesting. 

Messrs. Nalder Bros. & Co.’s electrograph showed an 
ingenious application of electrolysis for the indelible marking 
of linen. e name or design to be marked on the fabric is 
se in high relief on a silver die. The fabric is then 

mped with water or salt solution and placed on a carbon 

late connected to one terminal of a battery of three or four 
lanché cells. The die is connected to the other terminal 
of the battery and pressed on the fabric. The current passing 
for two seconds carries some of the silver from the die into 
the fabric, where it probably forms a compound with the 
cellulose. The current is then reversed for three seconds, 
which has the effect of reducing the silver to the metallic 
state, and thereby leaving an indelible impression of the 
name, the final result being the same as with ordinary 
marking ink. 
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A series of diagrams, prepared by Miss Alice Lee to illus- 
trate the time decay of the field due to a Hertzian oscillator, 
were exhibited by the Applied Mathematics Department of 
University College. The diagrams show the changes in the 
field during 64 complete oscillations, and the decadence of 
the field due to the rapid damping was shown by the gradual 
change of shape of the curves, as well as by the complete 
disappearance of the curves of greater strength. When the 
series is complete, it is proposed to reduce it by photography 
and use it in a wheel of life to illustrate the decadence of an 
oscillator field. 

Professor Roberts-Austen exhibited on the screen the 
melting of titanium and silver in his electrical furnace, the 
construction of which we have already described. The 
image of the fusion of the silver was especially effective and 
beantiful. 

Sir David Salomons exhibited a selenite slide and a hot 
water slide for use in the microscope, the heating being 
effected by electricity. By introducing the incandescent 
filament into the field of a powerful electro-magnet the 
action of the field upon the current in the filament was 
shown in a very striking way. The exhibit also included 
some electric driven apparatus for spinning tops. 

Mr. A. P. Trotter exhibited a model showing the relation 
of volts, ampéres, and length of electric arc, made from 
diagrams in Prof. Aryton’s paper read before the Chicago 
Congress. Mrs. Ayrton showed séme enlarged drawings of 
the electric arc, illustrating the effect on the arc of varying 
the current, length of arc, and diameter of the carbons. 


One of the greatest attractions were telephones connected - 


up to Dublin, Belfast, Glasgow, and Edinburgh, being the 
first link of the great Trunk Telephone system erected by 
the Post Office which will ultimately place the chief towns 
of the British Isles in direct communication with each other. 
By the help of this genii of modern science the brogue could 
be heard in Burlington House as pure as in the streets of 
Dublin. It is time that a few more such advances were 
made in a telephone system which is far behind that of any 
country with a commercial position comparable to that of 
England. 

Lord Armstrong showed his celebrated experiment with 
the cotton wick, which we have already described (p. 639). 
The wick could be seen to ascend or descend rapidly in the 
centre tube. when the current from a powerful induction 
coil was sent through it in one direction or the other. The 
external current of water in the opposite direction could also 


be distinctly seen by placing the eye in the right position. 


ELECTRIC RAILWAYS AND UNDER- 
GROUND PIPES. 


THE great extension of electric railways and tramways worked 
on the single trolley system, especially in the United States 
and on the Continent, has forced into notice the question of 
the corrosive action of the return earth currents upon under- 
und gas and water pipes lying near the track. Several 
investigations have been made into the electrical condition 
of the pipes, some of which we have already noticed, and 
thongh instances of actual destruction of pipes from this 
cause have generally rested on hearsay evidence, there can be 
no doubt that considerable currents are discharged from 
certain parts of the pipes to the earth, and that these will 
accelerate the natural rate of corrosion of the pipes. 

The latest contribution to our knowledge of this subject 
has been made by Mr. W. Stuart-Smith who was in 1894 
commissioned by the Gas and Water Companies of San 
Francisco to make a thorough examination of the effect 
og their pipes of leakage from the electric railway tracks. 

mains were uncovered at 500 or 600 places, and an 
elaborate series of tests were made by the voltmeter of the 
— differences between the track and the pipes, and 
tween the gas and the water-pipes, during the working of 
the lines. Some of the results obtained were already well- 
known, but others were unexpected. The positive pole of 
the generator being as usual connected to the overhead line, 
the track was found on all the distant reaches of the line to 
be positive to the pipe systems, at a certain intermediate point 


they were neutral, and nearer the generator station the pipes 
were positive to the track. This last section was the 
danger region for the pipes. Contrary to expectation it 
was found that the gas pipes had less resistance than the 
water-pipes. This was owing to the high resistance 
of the joints of the water pipes; in fact, almost the whole of 
the resistance of the water pipes was found to be made up of 
the resistance of their joints. This fact is important, since 
in the case of large leakage currents flowing in water pipes 
with highly resistant joints, a considerable fraction of the 
current will pass as a shunt round the joints flowing from 
the pipe to the earth in front of the joint and causing 
electrolytic corrosion. The same kind of effect is produced 
when one system of pipes comes to a dead end while the 
other runs on. It was found that occasional stretches of 
the earth under the track were of such low resistance 
that the connection of the track to the eg by a wire 
made little difference in their relative potentials. 

Mr. Stuart-Smith considers that the best remedy for elec- 
trolytic corrosion is to wire the track to the pipes in the 
danger region, where the pipes are positive to the track. 
This is a simple plan but we think subject to several objec- 
tions. In the first place it is very difficult if not impossible 
to make a permanent conducting connection between the 
pipes and the wires. These connections, buried in the 
ground, are subjected to the corrosive action of the solutions 
in the earth, and are not readily accessible to inspection and 
repair, and as a matter of fact have been found to deteriorate 
in a comparatively short time. Then, the introduction of 
these wire connections into the pipe circuit very considerably 
reduces its resistance and thereby increases the current in the 
pipes. This, as we have pointed out, is objectionable as 
facilitating corrosion wherever a badly conducting joint 
occurs in the pipe circuit. 

Since under ordinary circumstances, 30 to 40 per cent. of 
the return current flows through the pipe systems, this is 
enough, in all conscience, and no increase such as would be 
produced by extensive wiring of the pipes to the track is 
desirable. The aim of the electrical railway engineer must 
be to eliminate all current from the pipes. This, of course, 
can be attained in more than one way if the expense were of 
no importance. The double trolley system, besides being ex- 
pensive, is objectionable on account of the difficulty of main- 
taining the insulation between the two trolley wires suspended 
from one span wire by insulating hangers. With a working 
E.M.F. of 500 to 550 volts, such as is used in America, this 
is no easy matter, and makes it almost compulsory to draw 
the return current off at the track. It appears to us that an 
insulated bare return conductor laid along the track, and 
connected by a brush on the car, would be the ideal system. 
The question of expense, no doubt, knocks any such system 
on the head, and we have to make the best of the present 
system of allowing the return to flow on to an uninsulated 
roadway. 

One of the best methods yet proposed for minimising the 
effects of leakage on pipes is that invented by Mr. Harold P. 
Brown, and already described in the ELEcTRICAL REvIEW*. 
Mr. Brown works one of his generators in parallel at a few 
volts greater E M.F. than the rest. The negative terminal 
of this generator is connected to the near end of the pipes, 
and to the remote end of the track by insulated conductors. 
This has the effect of keeping the pipes everywhere negative 
to the track, and at the same time diminishes the current in 
the pipes by diminishing the positive potential of the remote 

of the track, and thereby reducing the flow from 
the track into the pipes. But even with Mr. Brown’s 
system there must still be a considerable current in the pipes, 
because, though the remote part of the track be reduced 
to zero potential, at intermediate points wherever a car is 
discharging to the track, considerable positive potentials 
must arise, and a consequent flow to the pipes. 

It appears to us that more might be done, without great 
extra cost, to diminish the flow from the track to the pipes. 
The object to be aimed at is to reduce the track as near as 
possible to zero potential throughout, and theoretically this 
can be effected by connecting each short section of the 
track to the negative pole of a generator, at the necessary 
number of volts below zero potential, by an insulated con- 
ductor of such resistance as will just draw off the quantity of 


* Vol. xxxvi., p. 467. 
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electricity discharged into the section by the passing cars. 
The supply to each section being irregular makes a constant 
zero potential practically impossible, but a great improve- 
ment would be effected by having a reasonable number of 
insulated conductors connected at regular intervals along the 
track. Mr. Brown’s negative wire connected to the pipes 
might then be dispensed with, as the corrosion produced by 
the minimum amount of current left in the pipes would be 
negligible. The objectionable underground connections 
could thus be got rid of, all connections being to the rails 
and accessible. The section of these conductors need not be 


at. 

The legal aspect of this question appears at present to be 
inastate of uncertainty. As far as we know, no case, either in 
this country or in America has been decided in the law courts, 
fixing the liability for damages done to underground pipes by 
leakage from electric railways. The National Telephone 
Company failed to make the Leeds Corporation liable for the 
disturbance of their lines by the leakage currents, on the 
ground that the provisional order condoned any mischief 
inflicted on neighbours arising from reasonable use. The 
offending company, however, is bound to avail themselves of 
the best means known at the time, to abate the nuisance. 
This precedent, though not quite on all fours, appears to be 
decidedly in favour of exonerating electric railway companies 
from having to pay for the privilege of electrolysing their 
neighbours’ pipes. If, however, any practical method 


of working their lines without leakage to the pipes, should 


become a fait accompli, the position of the electric railway 
companies who did not avail themselves of it would be very 
different in the eye of the law. 


REVIEWS. 


- Hydraulic Motors. By G.R. Bopmer, A.M.I.C.E. London: 


Whittaker & Co. 1895. Second Edition. 14s. 

This standard work has been now considerably enlarged, 
and may be taken as the best book for the student that exists 
on the subject of the turbine, but much of it will be unread- 
able by the practising engineer whose mathematics have 
become dull with increase of experience. Not but what 
there will still remain a great volume of valuable matter, and 
the numerous plates and cuts available for his use. We have 
always found that even good sound engineers experience a 


- difficulty in understanding the true modus operandi of tur- 


bines, and it is as well that they should get a grasp of this 


~ in their student days, though after all the design of a turbine 
- is so much a matter for the specialist, that for most engineers 


the extent of knowledge necessary hardly goes beyond the 
ability to calculate the net horse-power given by the fall of a 
given bulk of water through a given height, for turbines 
may now be purchased almost like tinned tacks. Indeed, 
the American system of turbine manufacture consists in 
making certain stock sizes, and customers have got to take 
their chance of being suited. Such a system is suitable 
enough for large falls of water, but where the quantity of 
water is limited, it is often necessary to design more closely, 
as is done in this country. 

The author commences with a short introductory chapter, 
in which he treats of the action of a jet upon a vane. He 
next describes turbines in general, detailing the more special 
and usual forms, and illustrating these to give an idea for 
practice. In Chapter III. he investigates reaction turbines, 
and for convenience he takes as a concrete ¢xample an inward 
flow wheel of the Francis type, which may be described 
for the benefit of those to whom the vortex wheel is more 
familiar, as a vortex wheel with short buckets, and with 
numerous fixed guide blades. The vortex, in fact, is absent 
in the Francis wheel. In this investigation he includes the 
theory of the suction tube, and shows how the limit of length 
of suction tube is fixed at so much less than 34 feet, or one 
atmosphere, as corresponds with the momentum of the flow- 
ing water ; but the treatment is entirely mathematical, sum- 
marised, however, very simply. As regards the effect of 
suction tubes with reaction wheels, it is remarked that every 
part of a reaction wheel must be full of water, and the whole 
of the water acts together. Therefore, if a suction tube be 
large and bell-mouthed, the final velocity flow is small, and 


the loss of energy small, so that unlike an impulse wheel, the 
angle of discharge of a reaction wheel may be large, without 
correspondingly increasing the loss by increase of final velocity 
of flow; but our author points out the common error of 
making the area of the suction tube so very much greater at 
the wheel than the area of the wheel itself, whereby a sudden 
change in velocity is brought about, with consequent loss of 
efficiency. He says the suction tube should be annular at 
top, and of a cross-sectional area equal to the wheel, and 
should gradually expand towards the lower end, until it is as 
large as possible up to a limit, not allowing the flow of water 
to fall below the 3 feet per second necessary to carry it off 
to waste. 

Following these remarks is a section on forms of vanes, 
and we are glad to see that special stress is not laid upon the 
exact shape of these. A turbine works like a steam engine 
between certain limits of head, and so long as the inter- 
mediate processes are not in themselves vicious, we need 
hardly trouble as to the intermediate steps. Initial and final 
velocity is the measure of the work done, and the practical 
essentials of vane form’ are easy and continuous curves, and 
an absence of sudden changes of area of passages. There 
is no special virtue we are told in the parabolic curve favoured 
by some designers, and the author appears to incline to a 
hand sketched curve as a base from which to find suitable 
centres for striking out circular arcs; but he shows in several 
instances how the involute forms a natural curve for the 
inner ends of the vortex wheel and the outer ends of the 
Fourneyron wheel vanes, and he points out how wheels of 
widely different build, but correctly designed as regards peri- 
pheral velocities and angles, give practically identical effici- 


encies. 


_ As a check on the form of vane, it is desirable to sketch 
out the absolute path of a particle of water in space. This 
path must not be of an abruptly changing curve, or the vane 
must be changed to improve this. 

Treating of the regulation of reaction wheels, there is said 
to be but one correct method—the methods of varying the 
head sluice, the tail sluice, or the guide passages, a throttle 
valve or the system of concentric sub-division being all, 
obviously, faulty, and the only correct plan is to vary both 
wheel and guide passages simultaneously. This has been 
done, but is difficult and expensive, as well as somewhat 
complicated. The mistake of attributing the difference 
between inward and outward flow wheels to the centrifugal 
action is pointed out as a confusing of cause and effect, the 
centrifugal action being an effect of the water itself, not a 
cause acting on the water. 

As regards American turbines, while not crediting the 
high efficiencies claimed for wheels, often seriously incorrect, 
the author thinks that they have some points of compensa- 
tion, but he agrees with the general opinion that the American 
turbines are evolved from American conditions of excessive 
water volumes, and that they are therefore made to give a 
maximum power from a minimum of diameter, and to this 
end the mixed flow type particularly lends itself. 

Reference is made to the possibility of compounding tur- 
bines upon very high falls, so as to obtain a lower rotative 
speed. This has not been done, excepting in the case of the 
Parsons steam turbine, where compounding is carried to a 
great extent. 

Following the general treatment of the subject comes a 
description of bearings, foot and head steps, draught tubes 
as applied to impulse turbines, which must not be con- 
founded, by the way, with the suction tube applied to the 
reaction wheel for the purposes of reducing final velocity of 
flow. 

In Chapter IX. are given some numerical examples ex- 
planatory of the formule and rules found in the previous 
chapters. The chief data and results are printed in thick- 
faced type, a very useful and convenient aid to the reader. 
Chapter X. treats of the measurement of flowing water, 
of meters, of point and hook gauges for determination of 
surfaces, and of the Venturi meter, and in the following 
chapter interesting accounts are given of experiments with 
turbines, notably the tests of Rittinger with Jonval wheels, 
which are the more valuable as being made with turbines of 
equal power and head, but with certain proportions different, 
and at different speeds, and with the water used actually 
measured in a collecting reservoir. The results are given in 
Austrian measures of the foot, which is 1°03710 of the 
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English foot, some 120 pages being occupied with these and 
—_ descriptions and tests with numerous tables and folding 
plates. 

Chapter XII. is given up entirely to a consideration of 
American turbines, and the next and final chapter to pres- 
sure engines. The amount of information collected between 
two covers in this book is very great, and no one interested 
in turbines should be without the book, which is a most com- 
plete treatment of the whole subject, both theoretically and 
practically. 

Mr. Bodmer has no prejudices, writes fairly and impar- 
tially, and is really deserving of every praise for the excel- 
lence of his work, which is also very well printed, and the 
plates are excellent. 

But if his printers must cut their edges, why not do it pro- 
Ferly in place of leaving so many edges wholly or partially 
uncut. But this is a fault of other books by the same pub- 
lishers, and we must not blame the author. 


The Telephone Systems of the Continent of Europe. By 
A. R. Bennett. London: Longmans, Green & Co. 


This book contains in a collected form varied information 
as to the oe exchanges of European countries. The 
main points dealt with are the history and present position, 
details of the services rendered to the public, particulars of 
the charges made, the wages paid, ‘the wayleave conditions, 
descriptions of the instruments, switching arrangements, and 
line construction. Many excellent diagrams and illustra- 
tions are given. The information in the book will be of 
value to many. interested in telephonic matters, but Mr. 
Bennett has views, and the expression of his views in the 
form of comments very often reduces the value of the infor- 
mation. Mr. Bennett’s strong views have also led him to 
disfigure his work by an introduction which might have been 
a most useful summary, but is, unfortunately, a sample of 
very special pleading, characterised by unnecessarily strong 
language, and a lack of logical reasoning. In the prosecu- 
tion of his researches, he applied, “ through the British Con- 
sulate at Berlin . - . for permission to inspect the 
Berlin telephone system. He was informed that this could 
not be permitted without an introduction from the British 
Postmaster-General. At the same time, the German 
Government wrote to the British Post Office, in- 
quiring whether it approved of the application, or had 
any objection to its being complied with, . .. . 
What the tenor of the reply was the author knows not, but 
the result was a refusal to allow any inspection or to impart 
‘any information.” Mr. Bennett suggests that the British 
Post Office deliberately obstructed a British subject in a quest 
for legitimate information, because it feared he would 
learn that the maximum local rate, “even in Berlin with its 
25,000 subscribers, is only £7 10s. per annum,” “and that 
a three-minute conversation can be had between any two 
— of the a German Post Office territory for 1s.” 

ow, as these facts, even if they had not been common 
knowledge in England for years past, could be ascertained by 
any casual visitor to Berlin, or by stopping at home and 
— a penny in a postcard, we cannot understand why 
the British Post Office should take any pains to prevent 
Mr. Bennett learning them on the spot. 

But it is very evident that Mr. Bennett has no confidence 
in Post Office administration. He “doubts whether the 


Post Office realises the importance of the subject of national .. 


telephony.” This doubt arises from the speech of Mr. 
Morley in the debate of March 1st last. Mr. Bennett then 
proceeds to draw a comparison between the distribution of 
the daily bread amongst the population of a large town and 
the provision of telephonic facilities, thereby, as it seems to 
us, showing that he has not grasped the essential difference 
between telephonic exchange service and any other distribu- 
tive service whatever. : 

But Mr. Bennett is the author of a plan for an exchange 
to meet all possible requirements in an easy manner. “Such 
a plan has recently been adopted in the reconstruction of the 
General Telephone Company’s system at Stockholm (see 
Swedish section).” There are eight exchanges in the town, 
aud because there are eight, Mr. Bennett considers it bears a 
strong resemblance to his plan, and regards it as a “gratify- 
ing confirmation of the author’s convictions.” Now a 


reference to the map of Stockholm on p. 337 shows that 
there is no resemblance whatever between the Stockholm 
system and Mr. Bennett’s plan. The disposition of the ex- 
changes is governed, as it is in most other centres, solely by 
geographical or business conditions, and it would be ex- 
tremely difficult, as the map shows, to plan the system in any 
other way. The same bias tends to render all Mr. Bennett’s 
remarks on apparatus most unreliable. Commenting on the 
arrangement of certain parts in an experimental switchboard, 
he says (p. 194), without any misgivings, that “they would 
have Con much better overhead, as in the author’s Matual 
board at Manchester.” The point is a very debatable one, 
experience rather tending to support the method which 
Mr. Bennett condemns. 

The work is written with an object, and that the very 
laudable one of demonstrating what can be done with low 
rates combined with an attempt to influence the telephonic 
tendencies in Great Britain, so as to attain low rates and 
extended facilities here. It is impossible to peruse the 
work without regretting that it has to be included 
in the category of meritorious books which have been spoilt 
by their authors, and this because of overstrained advocacy 
and defective reasoning. To review it without combating 
some of its conclusions is difficult. 

To say that the rate, “even in Berlin with its 25,000 sub- 
scribers,” is £7 10s. is misleading. The rates in Imperial 
Germany are uniformly £7 10s., be the exchanges large or 
small. To say that the German Government has no way- 
leave rights is equally misleading. The question is not so 
much what are the wayleave rights but what, as a matter of 
fact, do the wayleaves cost? The fact that competition in 
Great Britain against the National Telephone Company was 
successfully conducted in Dundee, Preston, and Sheffield, 
and was eventually concluded on remunerative terms to the 
local companies, does not convey its full meaning without re- 
membering that such competitors were in possession of the 
respective fields before the National Telephone Company, 
and this has an important bearing on the present situation. 
It was otherwise with the Mutual Company. Its sale, Mr. 
Bennett says was a disadvantage to the shareholders, but pre- 
sumably the shareholders did not think so. 

The work has evidently been undertaken with a view to 
its use as a weapon in the recent telephonic campaign, and 
we think some of the information it contains might have 
been effectually used for that ger had it not been un- 
fortunately so overcharged with evident bias. The book is 
produced in a form very creditable to publishers and 
printers, and, although largely compiled from material fur- 
nished by others, must still have involved considerable work 
to the author. A revised edition, which omitted all com- 
ments and the controversial portions of the introduction, 
would be a work of permanent value. 


INCANDESCENT LAMP MAKING IN 
ENGLAND. 


In spite of the expiry of the lamp patent, it is to some 
— @ moot point whether there is sufficient scope in 
ngland for two lamp factories. That, however, is a ques- 
tion to which we do not propose to address ourselves ; we 
are mainly concerned with the fact that, apart from the well- 
known worksat Ponder’s End, the making of incandescent lamps 
inthiscountry isa real and substantialthing. We must ourselves 
own to some slight feeling of scepticism as to what was being 
done outside the Edison and Swan works, but we have had 
during the past few days abundant evidence that lamps are 
being successfully made, and are being turned out in large 
uantities, from the new works of the Incandescent Electric 
Company. was some time prior 
to the expiry of the patent, that this company was preparing 
lamps ; but the fact that the company was moving in the 
quietest possible manner, led one to think that manufacture 
on a large scale was not contemplated. 
The making of incandescent lamps, we need hardly say, 
involves extraordinary precision in detail ; indeed, there are 
few electrical manufacturing processes which necessitate the 
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minutiz that are involved in the making of an incan- 
descent lamp, as the articles by M. Bainville, which 
we have published from time to time, clearly show. 
The difficulties of the undertaking were enhanced in 
the case of the Incandescent Lamp Company by the fact 
that they were determined to completely educate a staff. 
Having regard to the special lamp which it was proposed to 
make, there was no doubt much wisdom in such a course, but 
it meant, however, the lapse of considerable time before the 
manufacture could stand on the same footing as the organised 
systems of old established works. Now that the Incandescent 
Lamp Company’s operations are being carried out by skilled 
assistants, we may reasonably expect to see the advent of 
some interesting lamps. 

The works of the Incandescent Lamp Company are 
situated at Brook Green, Kensington ; they were originally 
erected by the Anglo-American Brush Electric Light Corpo- 
ration in 1888, and were acquired by the Incandescent 
Company in 1893. The plant which has been erected is 
specially designed to deal with a large output of incandescent 
lamps. The lamp which is manufactured by the company is 
that known as the “ Robertson,” it being based on the 
patents and inventions of Mr. C. J. Robertson, who is the 
general manager of the works. Mr. Robertson has been 
known for a good many years as a maker of incandescent 
lamps, his work prior to the expiration of the Edison lamp 
patent being mainly confined to the Continent. It is 
interesting to mention that Mr. Robertson assisted Mr. 
Lane-Fox many years ago in the making of his first 
carbon filament lamps. 

On the occasion of a recent visit to the Brook Green 
works we were much impressed with the machinery and pro- 
cesses that are in operation. In the basement of the build- 
ing are arranged the steam raising plant, the electric generat- 
ing machinery, the mechanical pumps, and a complete set of 
Epstein accumulators. The steam raising plant consists of 
two Babcock boilers, and supplies steam to a horizontal 
engine, which drives by belting a Mordey alternator of about 
50 kilowatts. For direct current purposes an E:son dynamo 
made by the Giilcher Company and a Victoria dynamo 
by the Brash Compavy are employed, in addition to 
two or three smaller machines. Electric motors are used for 
occasionally driving the mechanical pumps, deriving their 
supply of electric energy from the set of accumulators, On 
this floor are the furnaces in which the lamp filaments are 
carbonised. In carbonising the filament several new, but 
secret, methods are in vogue. It will be doubtless remembered 
that in many other lamp processes the filament is usually sur- 
rounded with carbon + during carbonising, but this 
method is not employed. In the interests of the company it 
would not be desirable to reveal other improvements that are 
used during this proces:. Following rather the arrangement of 
the building than the evolution of the lamp, we proceed to the 
ground floor where the filaments are being sealed in the glass 
bulbs. The bulbs are provided with a stem at each end, and 
the girls, by the aid of the gas blowpipe, melt off one end, 
widen the orifice, and insert and seal the filament. Before 
following the lamp to its next process, it will be more con- 
venient if we refer to the construction of the filament. The 
filament is primarily formed by the ejection from a gauged 
orifice of a carbon containing fluid, which is precipitated 
chemically at the period of ejection. The original impurities 
in the material having been removed, the filament is dried, 
and is afterwards treated in the furnace, where it assumes 
the character of a bright and hard carbon of wonderful 
elasticity and capable of scratching glass. When mounted 
in the tubes which are formed upon the platinum 
conducting wires, the filament is burnt in by the de- 
position of carbon. The next process is to adjust the 
filament to the required electrical resistance and to the 
proper size; it is then handed over to the glass-blowing 
department for further manipulation. After such treatment, 
the lamp passes to another room, and is placed on the 
vacuum pump, it being held in position by means of an 
extending tubular stem. As soon as the vacuum gauge 
registers the required exhaustion, a gradually increasing 
electric current is sent through the filament, thereby 
diminishing the occluded gases in the latter. The electric 
current exceeds by several volts that which would be 
used in actual practice; by this means the weakness of a 
lamp is at once detected. After the lamp is exhausted, the 


glass blower seals each lamp by melting and twisting the 
tubular extension. The lamps are then passed to the photo- 
meters, where the most careful tests are made of the candle- 
power, voltage, and efficiency (in terms of watts per candle), 
the results being marked on the bulb. On the occasion of 
our visit we were very much impressed with the careful 
manner in which the photometric tests were made. It is 
interesting to note that they are entirely carried out by girls, 
and judging by the rate at which they do the work, they 
must be wonderfully expert in comparing with the standard. 
The operation is performed by three girls; one adjusts and 
marks the lamps, another makes the comparison with the 
standard, while a third notes the voltage and enters the full 
details of the lamp ina book. For practical purposes the 
lamp may be considered to be finished now; for commercial 
use, however, it needs capping, and it is therefore passed on to 
another room where the operation of capping is done by 
boys. After drying, cleaning, and the etching of the word 
“ Robertson” and the volts and C.P. thereon, the lamp is 
ready for the market. 

The system of passing from hand to hand in the process 
of making becomes an elaborate method of checking, each 
worker making a note of the condition of the lamp as it is 
received. With the exception of blowing the bulbs, the 
complete process of making the lamp is done on the premises. 
The works are turning out over 2,000 lamps daily, and pre- 
parations are being made to double the output. 

One of the most noteworthy lamps that is being made at 
Brook Green is a 2-watt lamp. We have not had actual experi- 
ence of this, but we understand that it has a fairly long life. It 
is not necessary for us to say that the economieseffected by such 
a lamp are of immense importance from a consumer’s point of 
view. In conversation with Mr. Robertson, we understand 
that, when desired, the company are quite prepared to make a 
200-volt lamp. We firmly believe that central station engi- 
neers will hail such news with the greatest satisfaction. Lamps 
of that voltage are not rare, but there seems to have been 
many difficulties in the way of keeping up the supply. 

The General Electric Company, we might mention, 
possess the sole rights of sale of the Robertson lamp. It is 
almost unnecessary to say that the managers of the General 
Electric Company (Messrs. G. & M. Binswanger and Mr, 
Hirst) have had much to do with the inauguration of this 
new lamp business. 

In conclusion, we must congratulate the Incandescent 
Lamp Company upon the successful issue of their enterprise. 
It is to be sincerely hoped that they will meet with the un- 
grudging support of the public. Certainly, if the quality 
of the Robertson lamp can be measured by the care and 
skill bestowed on the organisation of the factory and plant, 
it will deserve that support. 


CORRESPONDENCE. 


Synchronous Motors. 


In reply to “Student’s” query, the power equation is 
written : 


p = €e 008 9, 


because ¢ and ¢ represent the V mean square values of the 
current and the counter E.M.F., respectively. If we write : 
2p =cecos¢,candeare maximum values. The former 
is the more logical way of writing the equation, since alternate 
current ammeters and voltmeters measure / mean square 
values. Strictly speaking, we should have : 
pm 

since the current flows against the counter E.M.F. e. 

Equation (2) should be : 

E? = ¢ + e,? — 2 ee, cos (0 — 9). 

My thanks are due to “ Student ” for pointing out the slip 
insign. 

The eliminant : 

Vee — p’, 
and the rest of the analysis, remain unaltered. 
W. G. Rhodes. 
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Modification of the Internal Resistance of a Volta Cell 
with the Current. 


On the Memoir of Professor Carhart’(p. 671) I beg to 
remark that his statement that the methods hitherto known 
for measuring resistance are not sufficient for representing 
with sufficient accuracy the relation between internal resist- 
ance and strength of current is incorrect. In the year 1891 
1 have explained a method (see Elektrotechnische Zeitschrift, 
March 20th, 1891, p. 157) which renders it possible to 
measure simultaneously internal resistance and strength of 
current. In an accompanying figure I gave a graphic repre- 
sentation of the alteration of the resistance of Leclanché 
elements as measured according to my method. The satis- 
factory nature of the method can be easily perceived from 
the regular course of the curve which coincides well with the 
points observed. I am further of opinion that Prof. Carhart’s 
m<«thod of measurement is less suitable, as with it accurate 
results can be obtsined only by the aid of peculiar artifices, 

The correctness of the experiments of Prof. Carhart seems 
to me rather doubtful, since Gassner clements of such a high 
resistance as Prof. Carhart alleges can scarcely be met with 
in practice, 

Uppenborn. 
Munich, 


* Hunningscone Microphone Transmitter. 
(Deckert Patent, No. 21,565.) 


As it has come to our knowledge that certain manufac- 
turers of microphone transmitters are adopting the name of 
our transmitter, known as the “ Hunningscone,” and are 
advertising their own wares under this title, with the result 
that some of our clients have been thereby imposed upon, we 
beg to offer the following explanation:—We are the origi- 
nators of the name “ Hunningscone,” asa name for Hunnings 
transmitter, and that name was suggested by the fact that 
the internal construction of our transmitter necessitated the 
use of a number of cones or pyramids arranged in a peculiar 
form, to which is due (in conjunction with other details), 
the excellent results obtained. This transmitter is manufac- 
tured under the Deckert patents, of which we possess the 
sole rights, and is the same as now used in large quantities 
by the General Post Office on their long lines, including the 
tiunk Jines recently opened between London, Glasgow, and 
Deblin, and is also universally adopted by the National 
Telephone Company. 

Intending purchasers, therefore, would do well to be quite 
sure that they are obtaining the genuine article, manufac- 
tured to the Deckert patent specification, otherwise they are 
not obtaining the original “ Hunningscone.” At the same 
time it speaks well for our transmitter that trade competitors 
should, as a guarantee of excellence, advertise their supplies 
under titles which have appeared in our catalogue for the last 
three years, 

The General Electric Company, Limited, 
Max Director. 
June 18th, 1895. 


The Highest and the Lowest. 


We notice in your last issue (June 14th) a paragraph 
under the above caption with regard to the wiring of the 
Shoreditch Town Hall, and in which you ask that some 
explanation may be made. 

e have obtained the contract for this work, and we are 
happy to be able to give you the information, which, we 
think, will explain the “ unaccountable divergence” in the 
prices of the tenders. 

The specification received from the Vestry was for “sup- 
ply and fixing electric main, branches, wires, &c., for supply- 
ing electricity to light the Town Hall, Shoreditch,” but we 
hear that the “highest tender” provided for the elaborate 
and expensive electroliers necessary to complete the installa- 
tion. Before estimating for this work.we made enquiries 
and found that the specification was for wiring only, and 
that the clause “fittings and other apparatas to complete 
the installation ” referred simply to switchboards, &c. 

A number of contractors comp-ted, and we learn that 
although some tendered with the electrolier fittings inclu- 


sive, many, like ourselves, estimated for the wiring only, and 
the correctness of our figures is confirmed by the fact that 
several were within a few pounds of our price. 

The engineer who drew up the specification acquaints us 
that he estimated the cost of wiring at about £180. The 
local paper, the source of your information, could not have 
made a distinction between cost of wiring and the complete 
installation. 


The Electrical and General Engineering Co. 
Per J. AuGustus BavEr. 


Will you kindly allow me to make what I consider the 
only explanation to account for the extraordinary divergence 
in the tenders for lighting the Town Hall (Shoreditch). 

The specification distinctly states that everything, fittings 
included, are to be provided by the contractor to complete 
the installation. 

The schedule of lights contains the following :—Two 
30-light, five 20-light, and one 10-light electroliers and 31 
brackets, 98 pendants, and 17 wall plugs. No details as to 
the style of these fittings are, however, given in the specifi- 
cation. I thiok that the accepted tender must be for the 
wiring only, and cannot include these fittings. 

Besides this, a very high class main switchboard and distri- 
buting boards are to be provided. 

I cannot understand a tender of £178 being accepted, 
when the consulting engineer’s estimate was £750. 


Frederic A- Glover. 
June 14th, 1895. 


We have seen your remarks under the above heading in 
the “ Notes” column of your last week’s issue, and as one of 
the firms who tendered for the work, perhaps you will allow 
us space in which to make a few remarks. In the first place 
we utterly fail to see how it is possible for the work to be 
carried out, according to the conditions laid down in the 
specification issued by the lighting engineer, at anything like 

e figure you name as the amount of the accepted tender. 
The equivalent of about 440 16-candle-power lamps were 
specified for, or, taking the number of separate points, these 
amounted to 211, rome of them being for as many as 
80 lights. All wires and cables were required to be 
laid between floors and ceilings in well seasoned white wood 
casings coated with shellac varnish. Allowance had to be 
made for connecting mains to meter, &c., and the following 


- switch and distributing boards, on slate bases, mounted in 


teak cases, with plate glass fronts, &c., had to be provided 
and fixed :—One main switchboard, containing D.P. switch 
and cut-out, and Cardew voltmeter ; one distributing board 
for 12 circuits, containing 12 D P. switches and fuses; one 
distributing board for 17 circuits, containing 17 D.P. switches 
and fuses; sundry small distributing boards as required ; 
56 small switches, and 17 wall plugs, were also called for. 
How to price out the above material, and allow for labour in 
fixing, &c., so that the total will only come to the amount of 
the accepted tender, is more than we are able to accomplish. 
ig a someone else will oblige by showing us how it can 
one ? 


Thorpe & Waring. 
June 11th, 1895. 


Okonite. 


My attention has been drawn to an article in the ELEc- 
TRICAL REVIEW of Jane 14th, in which you comment upon 
a report given by me upon okonite cable. 

If you had seen fit to print my report, or such part of it 
as formed the subject of your remarks, in conjunction with 
your article, I do not think it would have been necessary for 
me to trouble you with any communication. I hold no brief 
to defend any manufacturer’s wares, and it is a matter of 
indifference to me which you may select for praise or attack. 
I have, however, an interest in seeing that the tenour of any 
report given by me is not misrepresented, and as your 
remarks, if uncorrected, will convey an erroneous impression 
of the kind of examination I made of the material, I shall 
take the liberty of asking a short space to restate, for the 
benefit of your readers, some of the facts of the case. 

I do not propose to follow you into your comparisons 


| 
| 
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between different insulating materials, or to combat any 
preferences you express for one rather than the other. My 
only concern is with the imperfect description you give of 
my tests and the manner in which you contrive (no doubt 
not intentionally) to minimise the effect of them. 

In the first place you represent the high pressure tests as 
having only lasted for three minutes. You ignore the fact 
that all the tests were cumulative, that is to say, the sample 
of the coil A, which, after soaking in water for 10 days was 
tested with 200 volts, was the same sample tested with 3,400 
volts, and the same sample tested with 7,000 volts, not once, 
but twice, with five days’ immersion in water in between, and 
then again was the same sample subsequently tested up to 
14,000 volts. The effective duration of these tests was then 
the sum of all the times, amounting in all to about a quarter 
of an hour under the maximum pressures, and not merely 
the three minutes you suggest. 

As I was not informed what pressure the cable was in- 
tended to stand, and as I was desirous of ascertaining what 
was the ultimate breaking pressure of the samples of cables, 
I considered it necessary to proceed upwards in stages in this 
manner. 

You pass very lightly over the experiments to ascertain 
the effects of oils, acid, caustic alkalies, &c., on the material. 
The samples soaked for 34 days in the above liquids you 
describe as subjected to a process of “dipping into a par- 
ticular acid or alkali,” and quietly ignore the subsequent 
part of the experiment, which consisted in testing each such 
sample with 3,360 volts (without failure) for five minutes. 
The term “ dipping” is a totally misleading word to employ 
in describing the above operation. 

As regards the particular cable which you praise in com- 
parison, you make no mention of the length of the sample 
tested, the duration of the test, whether the cable was dry or 
in water, whether it was lead covered or metal sheathed, or 
whether it was not dependent on the perfection of the lead 
covering for its insulating qualities. 

You express yourself doubtful on the subject of the 
durability of okonite, but you have evidently not taken the 
trouble to ascertain whether the material on which you thus 
throw doubts has been in use in England, in practice, for any 
time. Personally, I am acquainted with three supply sta- 
tions where it has been in use for some years for high tension 
overhead alternate current and are light work, and where it 


- has given satisfaction as to durability. I prefer not to make 


prognostications of the effect of age on any material from 
laboratory tests, and I totally disagree with you that the 
heat test you suggest would give the required information on 
the question of durability. Most people would prefer to 
know the effect of long soaking in water, as tried by me, on 
the material when used for overhead or underground work in 
this climate. 

You appear to imagine that I have some rigid system of 
examination applied without discrimination to all materials, 
and suggest that the course of experiments tried on okonite 
would have led to wrong conclusions if applied to gutta 
percha. They would have also led to erroneous conclusions 
if applied to paper insulation or any other different 
material. 

Some degree of experience must generally be assumed on 
the part of anyone undertaking to make insulation tests, and 
the nature of the methods selected may, even then, be sub- 
ject toa degree of personal choice. Your sweeping asser- 
tions as to the inconclusive nature of my tests will not be 
confirmed by anyone who has before him the original report, 
and your suggestions thereon ; and it would be evident to 
anyone reading the two together that the very abbreviated 
description you give of the experiments tried by me is not by 
any means a fair representation of them. 

arr J. A. Fleming. 
University College, London, 
June 18th, 1895. 


[We have replied to this letter in our leading columns.— 
Eps, Exec. Rev.) 


Interior Conduit Wiring. 
_ With reference to Mr. Louis Schramm’s letter in your 
issue of the 14th inst., I would like to point out that the cost 
of iron tubes in comparison with the total cost of an instal- 


lation is really so small, that the economy of using lighter 
grades, and therefore less efficient conduits, is not very appa- 
rent, and in the interest of good work is scarcely worth 
consideration. No doubt there are some positions in build- 
ings where paper or composite tubes could be used, but the 
trouble is that one cannot guarantee that at some time or 
other the workman may not come along with his inevitable 
nail or screw. So, taking everything into consideration, I 
find it is better to use one class of conduit which we know is 
right and satisfactory, and what is equally important meets 
the requirements of the fire insurance companies. 

Moisture damage is no doubt a thing to be avoided, and I 
am happy to state that the prevention of trouble from 
moisture is one of the strong points of our system, no trouble 
whatever having been experienced in this respect, although 
some of the London and Lancashire Company’s system of 
wiring has been severely tested in installations in — 
mills (notorious for steam and moisture) for a considerable 
period. 

C. N. Russell, 
Manager, London and Lancashire Electric 
and General Engineering Company, Limited. 

June 19th, 1895. 


Carbon Brushes for Low Potential Dynamos. 


I notice in the “ Notes” of your last issue of the ELEc- 
tTRIcAL Review Prof. Thomson’s method of using carbon 
brushes for low potential dynamos, by plating them with a 
thin layer of copper. Although this method may be new 
in America, it might interest you to know that I have used 
this kind of brush for train lighting dynamos for nearly 
three years, and enclose you one that has been in use for 
more than 18 months. E.M.F. of dynamos 65 volts, and 
current 50 to 60 ampéres. 


June 19th, 1895. 


[ Prof. Thomson’s brush is made of small carbon rods, Mr. 
Pitman’s is solid carbon. The difference is obvious.—Ebps. 
Exec. Rev. ] 


Maurice Pitman, A.M.1.E.E, 


THE EQUIPMENT FOR ELECTRICAL ENGI- 
NEERING LABORATORIES.* 


By DUGALD C. JACKSON, Professor of Electrical Engineering, 
University of Wisconsin, Madison, Wisconsin. 


Wuen this subject was assigned to me by your secretary, it was sug- 
gested that a discussion of the ideal equipment for the electrical 
engineering laboratories of engineering schools was not wanted. The 
discussion should be limited to the special electrical equipment that 
is necessary for use in engineering schools having a course in electrical 
engineering, in order that proper instruction in their specialty may 
be given to the undergraduate electrical engineering students. This 
seems to be a reasonable limitation, and, in fact, an essential one, if 
the discussion is to be of value. I doubt if any one is able, with our 
present knowledge of the requirements, to outline the true ideal 
equipment for electrical engineering laboratories. We can all tell 
what we now consider an ideal equipment, but in a few years it may 
be far from ideal. We are, however, faced by a positive condition 
which demands a first-class working equipment in the electrical engi- 
neering laboratories. How can the electrical laboratory equipment be 
made most effective, is a question for solution; how much and what 
equipment is required to satisfy the demand in the instruction, is another 


. question which confronts us. 


As we are dealing with electrical engincering laboratories, we will 
assume that they are attached to an engineering department, over 
which a professor of electrical engineering presides. This depart- 
ment is therefore separated entirely from that of physics, and is 
co-ordinate with the other departments of engineering. The practice, 
at present common in many colleges, of placing the electrical engi- 
neering course with its class room and laboratory instruction under 
the direction of the professor of physics is just as absurd as it would 
be to devolve the instruction in advanced thermodynamics and the 
design and construction of steam engines upon that professor. It is 
equally absurd for the professor of electrical engineering to attempt 
to teach physics. Proper instruction in physics is essential to the 
student who is pursuing a course in electrical engineering, and the 
physics department must be well controlled and supplied with an 
excellent independent laboratory equipment. In addition to the 
ordinary general course in physics, the electrical engineering student 
should gain, during his course in physics,a common sense grasp of 
the elementary notions of electricity and magnetism, and of 
the “all pervading law of Ohm.” ‘The latter can be properly 
enforced in the laboratory by placing in the student's hands 


7h. paper read before the Society for the Promotion of Engineer- 
_ ing Education, held in Brooklyn, New York, August 20—22, 1894. 
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ordinary electrical instruments, such as galvanometers, bridges, 
voltameters, amp¢remeters, voltmeters, &c. Before beginning his 
work in electrical engineering, the student’s knowledge of Ohm’s law 
and its common results should have become almost instinctive. The 
student should also become acquainted with the theory and practice 
of ee This should all be included in the physics course, 
and the equipment required for the instruction should be controlled 
by that department. Much of this equipment is quite different from 
that required by the electrical engineering department, but some of 
it is useful to both departments, and where students are not too 
numerous it may be used to some degree in common. 

With due regard for his preparation, it seems best to arrange the 
professional electrical studies, for the average electrical engineering 
student, in four divisions, in three of which laboratory work must be 
made an integral part of the instruction in a satisfactory course. 
The divisions are: 

First.—Electro-magnetism and its applications to special uses, with 
special reference to dynamos and motors. 

Second.—Electro-chemistry (including primary and secondary 
batteries) and electro-metallurgy. 

Third.—Alternating currents and alternating current machinery, 
including alternators, transformers, motors, condensers, &c. 

Fourth—The special applications of the preceding divisions in 
electric light, power, railway, mining, telegraph, telephone and other 
types of plants. These divisions are of about equal real moment, but 
the last must be allotted more time in the lecture room than either 
of the others, while little or no laboratery time or equipment need be 
directly allotted to it. The laboratory equipment for the first three 
divisions only, therefore, need be discussed. The equipment that 
can be made useful in the fourth division is usually of an illustrative 
nature, and must be a matter of slow growth and collection as the 
electrical industries progress, rather than of immediate selection. 

While higher mathematics is a useful aid in each of the divisions, 
its limitations as an agent must be carefully shown in the class room 
and laboratory. For the pu of educating the judgment of a 
student, and fully defining the limitations of theories and mathema- 
tical deductions, the laboratory is indispensable, and the equipment 
should be selected with this object continually in view. The equip- 
ment should be so selected, and be of such amount, that as much as 
one-half of the total time nt by the student under the direct 
instruction of the professors of electrical engineering may be profitably 
devoted to the laboratory. The equipment, moreover, should be such 
that the work may, as far as ible, deal with fixed commercial 
instruments and machinery, and actually follow the methods of test- 
ing and research used in practice. The first three divisions should 
each be properly represented by a commercial laboratory equipment, 
in which every principle and operation is illustrated and made useful 
in every day instruction, under the direction of a man who has had 
experience in similar commercial work, after having had a thorough 
theoretical training in preparation for his work. The laboratory work 
must always go hand in hand with that of the class-room illustrating 
and strengthening the latter. In this way the equipment may be made 
most effective in the work for which it is designed. 

We will call the laboratory apparatus for the three divisions, the 
dynamo equipment, the electrolysis equipment, and the alternating 
current equipment, and consider the essential features of each 
separately in the consecutive order given, since that is probably 
the best order for the student to take them up. It is well to re- 
member at this point that engineering measurements are almost 
invariably quantitative, and that the results of an engineering in- 
vestigation which bear fruit are also nearly always quantitative. It 
is seldom that purely qualitative results may be accepted as satisfac- 
tory in engineering work. Therefore, the laboratory equipment must 
be capable of doing quantitative work which is, in general, of satisfac- 
tory commercial accuracy, and which may be made rigorously exact, 
for F say soy of exact investigation. 

e first work that a student should take up upon entering the 
dynamo laboratory is a study of the methods of testing the magnetic 
qualities of iron. In this work, testing by magnetometer, ballistic 
galvanometer and traction should be used. The apparatus for the 
magnetometric method is very simple, and is generally at hand, as 
almost any reflecting galvanometer may be used for the magneto- 
meter. For the ballistic method, a magnetising yoke and proper test 
pieces should be supplied, as well as a satisfactory galvanomcter. 
Arrangements for determining the constant of the galvanometer and 

roper current measuring instruments must be supplied. For the 

r, Weston ampéremeters with proper scales and in good condition 
are entirely satisfactory. To determine the constant of the galvano- 
meter, several methods requiring their own special but simple ap- 
paratus should be used. The special apparatus for the traction 
method of testing iron, consists simply of a magnetising yoke with 
its test pieces. Here again an ampéremeter is required. Indeed, a 
good supply of first-class ampéremeters and voltmeters is of the 
utmost importance in the electrical laboratory. These should be 
selected so that various types are represented, but for general use 
with continuous currents, the Weston instruments are most satisfac- 
tory, and should, therefore, be in a majority. Ampéremeters with 
scales from 0 to 1, 0 to 5,0 to 15 and 0 to 50; voltmeters with scales 
from 0 to 5, 0 to 60, 0 to 150, 0 to 600, and milli-ampéremeters and 
milli-voltmeters are indispensable. The actual number of instru- 
ments required for use must depend, of course, upon the number of 
students who work in the laboratory. In addition to the standard 
methods of testing iron which have been mentioned there are several 
special devices, constructed by different instrament makers, which are 
of some advantage in instruction, but which should not be purchased 
until all the essential equipment is supplied. Such are the iron 
tester, using a bismuth spiral, made by Hartmann & Braun; the 
Siemens & Halske device, and magnetic bridge arrangements. It is 
not a bad plan to have various test pieces, for use with the ballistic 
method, made from cast and wrought-iron and cast steel of known 


chemical composition and degrees of annealing. Those are most con- 
venient when made in the form of bars to be used with the magnetising 
yoke, or may be rings. By using various specimens for the class test- 
ing a very good idea of the differences to be found in different bars 
is given to the students. In this work the student should always be 
required to plot both the curve of magnetisation and the permeability 
curve of his specimen, as well as to fully report his process. 
(To be continued.) 


LEGAL. 


Crompton & Co., 


On Monday, the 17th inst., Mr. Justice Romer, in the Chancery 
Division of the High Court of Justice, sanctioned a petition for the 
reduction of the capital of this company by a sum of £20,000, by 
the cancellation of 4,000 ordinary fully paid up shares. The business 
carried on was that of an electric lighting company, and counsel 
stated that the original capital was £300,000, and that the amount of 
the proposed reduction had been lost, or was unrepresented by avail- 
able assets. 


Mapras Execrric Tramways Company, LiMiTED. 


In the Chancery Division of the High Court of Justice on Monday, 

the 17th inst., the petition of the Commercial and Land Mortgage 

Bank for the winding up of this company was down for hearing 

before Mr. Justice Romer. On a statement by counsel that the 

. debt had been paid, his Lordship allowed the petition to 
wi wn. 


v. WHITTAKER. 


A RATHER curious but interesting case was heard at the Ambleside 
County Court last week. Messrs. R. H. Feil & Son (the Windermere 
Electric Lighting Company) sued Edward Whittaker, of Winder- 
mere, for the sum of £5 6s. 9d., for the repair of damage caused by 
the breaking of a glass globe connected with the electric lighting 
system. 

Mr. J. C. Sheppard appeared for the plaintiffs, and Mr. Tilly for 
the defendant. A glass globe placed on the top of one of the lamp- 
posts between Windermere and Widness was broken by an employe 
of the defendant on February 7th. No notice had been given to the 
plaintiffs of the breakage, and the servant in charge of that section 
turned on the current at the usual time. After doing so he found 
there was something wrong, and ultimately discovered the broken 
globes. He at once telephoned about the accident to the company at 
Troutbeck Bridge. Owing to the breakage of the glass, the rain was 
admitted, so as to prevent the current passing the lamp in question, 
and the action of the increased current had damaged several other 
lamps between it and the switch house. On February 9th Mr. 
Whittaker had written the plaintiffs stating that one of his men 
had broken a globe, and asking for the amount of damage done. It 
was contended that the items put in the particulars were the direct 
consequence of the breaking of the globe, and that the plaintiffs 
were entitled to damages. 

Mr. Tiny submitted that the plaintiffs were without parliamentary 

wers, and they had really no business to place the lamps there. 

ey were a nuisance, and could be indicted as such. Before an 
action could be brought for the damage they must prove. they had a 
right to be there. ; 

His Honovs said it was a serious thing if, by accidentally breaking 
a glass globe, a man was liable to pay £5 6s. 9d., and asked why the 
plaintiffs could not have the lamps inspected immediately prior to 
turning on the current. 

Mr. SuepparpD contended that the plaintiffs had the necessary 
right. They utilised the old gas lamp-posts, and he had the agree- 
ment between the plaintiffs and the local authority of the supply of 

wer. 

His Horovr said there was no evidence produced before the closing 
of the case that the lamps were lawfully there. The objection taken 
ph me Tilly was right, and he would give judgment for the de- 

t. 


Honrer & Jack v. Kirsopr. 


In the Sheriff Court at Linlithgow last Friday, there was an action 
at the instance of Hunter & Jack, electrical engineers, Glasgow, 
against Henry S. Kirsopp, draper, Bathgate, for the = of 
£36 4s. 7d., being the balance of contract price for an electric light 
installation in the defender’s premises in Hopetoun Street, Bathgate. 
The contract price was £166 63. 8d., and the defender, it appeared, 
had paid of this to account, reducing it to the sum sued for. 
For the defender it was stated that the pursuers asked permission to 
fit up on the inside of his premises two electric lights or arc lamps 
for the inauguration of the installation. The lamps were fitted up 
accordingly, and some time afterwards it is said that defender agreed 
to take over the lamps. Defender averred that the lamps did not 
turn out satisfactory, and further, that in the month of January 
last one of the brackets from which the lamps were suspended broke, 
and in its fall smashed one of defender’s shop windows and ipju 

two women andachild. That accident, defender says, was due to 
the carelessness of the pursuer or their workmen, and that the 
bracket was insufficient to bear the strain of the lamp. He also says 
that he paid the persons who were injured £30 in full of their claims 
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for damages, and he now states that the pursuers are bound to repay 
him that sum, and also to allow him certain deductions. The 

laintiffs state that they are not liable, the accident referred to above 
ler happened through no fault of theirs. Of consent the actions 
were conjoined, and the Sheriff, after hearing parties, allowed a proof 
before answer. 


Tae Gas Company Pays ror THE SourHWwABKK BRIDGE 
EXPLosions. 


BrrorE Judge Emden, sitting at Lambeth on Tuesday, a case, de- 
scribed by his Honour as one of considerable importance to the pub- 
lic, was tried, arising out of the explosions that occurred on February 
1st last on Southwark Bridge. The plaintiff, James Price, was 
crossing the bridge about noon on the day mentioned when four 
explosions took place at different points on Southwark Bridge, the 
pavement being blown into the air, together with several persons, 
who sustained various injuries. Mr. Lynden Bell, who appeared as 
counsel for the plaintiff, said this was a test case, and the claims 
of other persons depended upon its result. He called Major 
Cardew, R.E., an inspector of the Board of Trade, who had 
held an inquiry on February 4th. He attributed the explo- 
sions to an accumulation of gas in the mains. Mr. Hicklin, for 
the defendants, the South Metropolitan Gas Company, called Mr. 
Livesey and other witnesses, who attributed the fracture to the exces- 
sive frost, which had hardened and expanded the earth above the 
pipe and increased the pressure upon it. They also alleged that the 
earth under the pipe had been moved by other patties who were lay- 
ing adjoining pipes, and that the support of their pipe was thereby 
reduced. His Honour considered that negligence had been estab- 
lished—first in that the defendants had not discovered the fracture 
by the smell of the escaped gas, and also in not seeing that their 
jipes were left properly supported after other persons to their know- 
| tn had been excavating and working around them. He gave judg- 
ment for the plaintiff, £12 damages and costs on the higher scale, but 
with leave to appeal. 


BUSINESS NOTICES, &c. 
Are Lamp “Extension” Blocks. — Messrs. Charles 


Joyner & Co., Limited, of Birmingham, have sent us a sheet giving a 
few details and prices of their arc lamp “extension” blocks. A 
—— illustration shows the blocks at work inside Wolver- 

mpton central station. They are also in use at Bankside and 
Worcester stations. 


Artesian Well Boring.—The London Electric Supply 
Corporation, encouraged by the success which has attended the 
boring of their artesian well, recently commissioned Messrs. Le 
Grand and Sutcliff, of 125, Bunhill Row, to bore a second well so 
as to add the small additional supply required, and to meet enlarge- 
ments and increase of business. This well has now been completed, 
and yields a supply fully equal to that of the first boring. 


Bankruptcy.—The creditors under the failure of J. T. 
Todman met by adjournment at the London Bankruptcy Court last 
Friday, before Mr. A. H. Wildy, Official Receiver. The debtor has 
filed accounts showing total liabilities £1,840 10s. 2d. (unsecured 
£725 3s. 10d.), and assets £207 7s. 2d. The chairman said the meet- 
ing was adjourned from the last occasion to enable the debtor to lodge 
& proposal for the consideration of the creditors. A proposal had 
been lodged two days previously, so that there had not been sufticient 
time to place it in the hands of the creditors. Under those circum- 
stances the meeting would either have to be adjourned, or an adjudi- 
cation in bankruptcy would be applied for in due course. The 
assembled creditors expressed themselves in favour of an adjourn- 
ment, but as one of the number left the room before a resolution to 
that effect could be moved, there was no quorum, and the meeting 
had to be closed without any resolution being submitted. Mr. J. D. B. 
Lewis stated that he would apply to the Court for leave to hold a 
new first meeting, and would oppose the application for an adjudi- 
cation when it came on before the Registrar. 


Catalogues,—From Messrs. Charlesworth, Hall & Co., of 

ldham, we have received a price list giving particulars of the 
dynamos manufactured by them. 

Messrs. Wm. M’Geoch & Co. have issued a very large catalogue of 
electric light fittings. The contents consist exclusively of drawings 
of the large variety of electroliers and electric fittings for house and 
ships’ use made by the firm. There are many patterns and styles of 
apparatus and globes for incandescent lighting both in the way of 
simple fittings, brackets, pendants, standards, cast-iron watertight 
hold and deck fittings; Admiralty patterns of various fittings are in- 
cluded, electric signal lamps and lanterns, mast and side light indi- 
cators. Some of the fittings are exceedingly artistic and tasty, while 
others are simple in style for use in the hold, and those parts of 
vessels and houses where elaborate fittings would seem out of place. 
There are a quantity of switches, switchboards, cut-outs, and smaller 
accessories towards the end of the book, which is, on the whole, 
4 very complete collection of general electric light fittings. 

The Britannia Company have sent us a list of oil engines. 


Change of Address,—The County of London and Brush 
rovincial Electric Lighting Company, Limited, has removed from 
49, Queen Victoria Street, to ped Court, Moorgate Place, 
London, E.C, } 


Electrical Trade Strike.—The executive committee of 
the London Trades’ Council has adopted a resolution to support the 
Electrical Trades’ Union in its dispute with the Edison & Swan 
United Electric Light Company at Ponder’s End. 


Fined.—At Taunton last week Mr. F. M. Newton, of the 
Electrical Engineering Works at Rowbarton, for a contravention of 
the Factory Act by allowing two lads to remain in his employ over 
seven days without submitting them to medical inspection, was fined 
2s. 6d. and costs for each lad. He was further fined £1 and costs for 
not properly fencing a steam engine. 


Fire.—A small fire occurred on 17th inst. at 9, Bridge 
Street, Westminster, on the premises of Messrs. New & Mayne, the 
cause being stated as fusion of electric wires. 


Gaiffe et Cie——A Parisian company has been formed 
under the name of Gaiffe et Cie. for the purpose of making scientific 
electrical instruments, and especially electro-medical apparatus. To 
the old firm of Gaiffe has been added the electro-medical section of 
the Volta Laboratory, Dr. D’Arsonval, member of the Institute, and 
Professor at the College of France, acting as consulting physician. 
M. G. Gaiffe, jun., will remain at the head of the company as director, 
and M. Eugéne Meylan, director of the Volta Laboratory, will act as 
consulting engineer to the company. 


New Business,—We are informed that Mr. J. G. Tre- 
hearne, who has been with Messrs. Jas. A. Brown & Co. for some 
years, is now commencing business under the style of 8. G. Trehearne 
and Son, at Colonial House, 155, Fenchurch Street. 


North Sea and Baltic Canal.—The electric lighting of 
this canal, which we describe in another column, was carried out by 
the Helios Company, for which the International Electric Company 
of Redcross Street, E.C., are the London agents. 


Personal,—Mr. A. E. Evans, who has been for some 
years connected with the International Electric Company, has re- 
signed his position in order to commence business for himself as 
accountant and auditor, his address, for the present, being London 
Road, Romford. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—The Lighting Committee are considering the 


advisability of providing the night policemen with electric lanterns, 


in preference to the old oil ones. 


Australia,—An extension of the electric lighting system 
at the works of the Queensland Meat and Export Agency Company, 
at Ross River, has become necessary, and the work has been placed 
in the hands of Messrs. Trackson Brothers. Messrs. Trackson Bros, 
have also in hand an installation for the Central Queensland Meat 
Export Company at Lake’s Creek, Rockhampton. This will, when 
completed, include over 1,000 incandescent lights, each of 16 C.P., 
and 20 are lights, each of 2,000 C.P. All the brasswork, switches, 
and other accessories for the two installations are being made at the 
firm's establishment at Brisbane. 


Ayr.—Mr. Robert Hammond has reported that the cost 
of extensions outside the compulsory area was £990 odd. He con- 
siders that there is every reason to suppose that the current will be 
available on September Ist. 


Bangor.—Mr. Medhurst, who has been appointed by the 
City Council to advise them regarding the introduction of electric 
light to the city, visited Bangor last week and inspected the city. 


Bedford.—A Local Government Board inquiry was held 
here on Monday last week, regarding the application of the Town 
Council for sanction to borrow £27,000 for electric lighting purposes. 


Cardiff—There was a discussion at the last meeting of 
the Lighting Committee as to how it came about that a pair of small 
engines at the Canton Lighting Station were not in use. It was ex- 
plained by Mr. Massey that the Committee had altered its plans, and 
that the engiaes were required to do work that they had not been 
designed to perform. It was his opinion that the Committee would 
never get the full amount of lighting until they ran the engines the 
whole 24 hours. It was also contended that the-number of hands 
employed at the works—17—was very large, and that an unneces- 
sarily large number of fitters were engaged. The contract of the 
British Coal Company, Cardiff, for the supply of coal to the works for 
the next six months at 8s. per ton, was accepted. 


Electric Lighting in Barracks,—The bad lighting of 
barracks is notorious, but the Government fear to commit themselves 
to electric lighting. Still they have gone so far as to permit the 
Royal Engineers to experiment with the new light. 


Guildford.—The promotors of the electric lighting pro- 
visional order having asked for six months’ extension of time, the 
Boaid of Tiade communicated with the Council, but the latter body 
have decided to take no action in the matter. 


Hackney.—The Vestry has decided to obtain the neces- 
sary expert and other evidence and particulars in relation to electric 
lighting and supply and dust disposal in the parish, at a cost not ex- 
ceeding £200. 
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Hull.—Application is to be made to the Board of Trade 
for power to borrow £8,000 for increased plant, &c. 


Ipswich.—The electric lighting question is to wait awhile 
on account of the estimated cost of an installation. 


Kingstown. — The Electricity Supply Corporation of 
Ireland, Limited, has applied to the Towuship Board for sanction to 
an application for a provisional order. The Board the other day 
decided to consider the details of the proposed order before pro- 
mising to support the application. 


Lambeth,—At the last meeting of the Vestry, the offer 
of the County of London and Brush Provincial Electric Lighting 
Company, Limited, to take over upon certain conditions the Vestry’s 
provisional order, was referred to the Lighting Committee. The com- 
pany should stand a good chance at Lambeth. 


Middlesborough.—The Town Council has adopted the 
recommendation of the Electric Lighting Committee to which we 
referred last week, and has decided to spend £25,000 at first for 
electric lighting purposes. 

Mill Lighting.—The President of the Miller’s Conven- 
tion, which was held in London last week, stated in his address that 
in his opinion the time has now arrived for the formation of an insu- 
rance company, under the auspices of the Association, which should 
insure mills properly protected by sprinklers and lighted by elec- 
tricity. 

Monifieth.—Just now the Commissioners are consider- 
ing what light to supply to the residents. Opinion is said to be 
divided on three schemes, namely: (1) That of providing an elec- 
tric lighting installation; (2) The erection of gas works within the 
burgh; (3) The obtaining of a supply from Broughty Ferry. A 
public meeting is to be called to elicit the views of the inhabitants. 


Morecambe.—At a meeting of the District Council last 
week, the sub-committee appointed to treat for the purchase of the 
Electric Light and Power Company’s undertaking reported the terms 
offered by the company, and were empowered to engage an expert to 
inspect the concern. 


Monte Video,— According to the Llectrical World, a 
recent report issued by the U.S. Consul at Monte Video says that 
“until about 1888 the public lighting of Monte Video was done under 
contract with the Monte Video Gas Company, an English corpora- 
tion, which had a monopoly. A company was then formed with home 
capital to furnish better lighting, either by gas or electric light, and 
amidst great difficulties, an electric light plant was put up, and a 
contract made with the municipality to furnish a of the most 
populous section of the city, the so-called Centro, with electric lights. 
About two years later another plant was put up to supply the re- 
mainder of the city. The municipality imposes a separate tax for 
public lighting, which brings about $90,000 annually, out of which 
this service is paid. The alternating system is used, the apparatus 
being that of Ganz, Buda-Pesth. In the central station there are 
three alternators of 80-kw. capacity. 3,200 lamps of 12 C.P. are in 
service. Commercial houses are served until midnight. In the 
Arroyo Seco station there are two direct-coupled alternators of 320 kw. 
each, and five others of 80 kw. 5,000 lamps are in service, of which 
3,400 are public lights, for which latter the city pays $3.15 (gold) per 
month; commercial houses pay 36 cents per kilowatt-hour, and 

rivate houses 48 cents. The use of electricity as a motive power 
not yet been introduced in the country. Besides Monte Video, 
there is no other city or town in the Republic of Uruguay, with the 
exception of San Jose, with electric lighting.” British electrical 
manufacturers and contractors should weigh the information given in 
this last sentence carefully. We believe the South American States 
to be a land of promise, 


Oldham. — Extensions having become necessary, two 
200 H.P. second-hand engines and dynamos, at a cost of £2,418, are 
to be purchased by the Council. In regard to the proposal to extend 
the mains to Windsor, Queen’s, and Park Roads, the residents had 
been canvassed asto whether they favoured it. Only 16 replies were 
in the affirmative, 114 declined, and 143 had not replied. 


Oxford.—The estimate for the electric lighting of the 
new Municipal Buildings was as follows: wiring £1,000, fittings 
£600. The contract for the wiring has now keen placed at £740 
instead of the sum at first estimated. ; 


Paris.—The Paris electric lighting service is at present 
disorganised. Following the destruction of trees in the Bois 
de Boulogne, the engineer-in-chief of the service, who was at 
the time director of the lighting service of the piomenades and 
groves, bas becn dismissed. The Municipal Council then decided to 
create a special lighting office, particularly for lighting by gas and 
electric ty. This cffice will be entrusted to an expert, who will te an 
employé exclusively «f the Municipal Council. We understand that 
the various services were lately consigned to the engineers of the 
Ponts-et-Chausées, who have little competence in this branch. It is 
hoped that the change will lead to extensions of the electric lighting 
in Paris, which seems to have been a little neglected lately. 


Stafford.—The Council has decided to extend the mains 
in certain roads. 


Swansea.—A Cardiff paper says that the report of the 
Committee on Electric Lighting is nearly ready. The Committee 
adhere to the scheme, and propose to borrow £50,000 for the purpose 
of carrying out the lighting of the central part of the town, and the 
erection of dust destructors. 


Taunton.—Prof. Fleming, who recently made an inspec- 
tion here, has reported his satisfaction with the electric lighting sta- 
tion and various electric lighting work that has lately been carried 
out. 


The Admiralty and Electric Lighting.—It is stated 
that the Admiralty contemplate lighting the whole of the dockyard 
at Chatham, the Royal Marine Barracks, Melville Hospital and the 
Naval Barracks (when erected) by electricity. 


Worcester,—The Council has decided that the charge for 
arc lamps for street lighting shall be as follows:—For all night lamps 
burning 3,500 hours per annum, £25 per Jamp per annum; and for 
half-oight lamps, £15 10s. per annum. It was stated at the last 
Couucil meeting that between the Cathedral and Pump Street six 
gas lamps had been done away with, and four electric lamps placed, 
costing £100, as compared with £18 for the gas lamps. 


Yarmouth.—The surveyor has reported to the Electric 
Lighting Committee that since their last meeting applications have 
been received from 13 customers for 644 lamps, making the total 
number of customers 87 for 4,530 lamps. The expenditure and 
income for the mouth has been :—Expenditure, £96 13s. 6d.; income, 
£78 193. 2d.; loss on month’s working, £17 4s. 4d. Notwithstanding 
the shorteniug of the hours of darkness, the consumption has shown 
a steady incrcase, the number of units supplied to customers for each 
month has been as fullows:—January, 985: February, 1,419; March, 
1,458; April, 1,557; May,1,630. The tender of Messrs. Laurence 
Scott & Co. for lighting the band stand on the Beach Gardens for 
£14 17s. 6d was accepted. The borough surveyor stated that Mr. 
Preece had writter bim to say that the price of the new dynamo to 
be supplied by Messra. Crompton & Co. would be £1,346. 


York,—The following is the return made by the Watch 
Committee showing the cost of lighting the old police station with 
gas during the last year of occupation, and the cost of lighting the 
new police station with electricity during 1894:—The cost of the gas 
amounted to £35 12s. 8d., and that of electricity to £246 14s. 8d. 
Whereas in the old buildings there were 30 gas lights, there have 
been 197 electric lights, and the cost of the gas per light was £1 3s. 9d. 
against £1 5:. for electricity. There used to be 15 rooms lighted, 
and in 1894 the number was 97; whilst the cost per room was 
£2 73. 6d. with gas, and £2 103, 10d. with electricity. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Dublin Electric Tramways.—Mr. Clifton Robinson, 
manazing director of the Dublin Southern District Tramway Com- 
pany, and Mr. Little, waited on the Pembroke Commissioners the 
other day, to discuss certain minor differences between the Commis- 
sioners and the company as to the building of the electric tramway. 
Mr. Robinson said the work on the tramway in the whole Black- 
rock section was now within measurable distance of completion. They 
had been assured by the contractors that the road could be ready and 
open for inspection on July 3rd next. The directors desired him to 
assure the commissioners that they were perfectly ready and anxious 
to carry out the work in conformity with their order and their Act, 
and to meet the requirements of the board in every way. 


Electric Cranes.—At a meeting of the Southampton 
Harbour Board on Tuesday last, it was resolved to erect three addi- 
tional electric cranes, and to put down a central station on their own 
property, in place of taking the current from the town supply, Mr. 
Aldridge, of 9, Victoria Street, Westminster, being instructed to 
prepare the necessary plans and specifications. 


Electric Tramways in Rome,—We learn that an elec- 
tric tramcar will commence running in Rome in the month of Sep- 
tember next between Porta Salaria and the Pincian route. The 
Government has given very severe orders with regard to the maximum 
rate of speed, which is not to exceed 14 kilometres an hour in the 
beginning. Should no accident occur, however, it is said that this 
will not be insisted upon after a fair trial has been given to the tram. 


Leeds Tramways.—In our issue of May 17th we pub- 
lished an abstract of the report of the Tramways Committee. The 
City Council meets on June 24th to consider that report, also one 
which has been recently prepared by the city engineer as to the cost 
of providing an electric conduit for the centre of the city—say, to 
the Dispensary, in North Street, the junction of Hunslet Lane with 
Hunslet New Road, the end of Queen Street, in Wellington Street, 
and the top of Park Row. As the tramways are a double track in 
each of these lengths, the tctal length of electric conduit required 
would (says Mr. Hews_n) be 2°77 miles. He computes that the total 
additional capital required for the substitution would be £10,183, and 
taking aJl the pros. and cons. into account, he thinks that a penny, oF 
a little over, per car mile, would represent the excess of cost of 
running the conduit system over the electric overhead system. He 
therefore puts the total approximate extra annual cost of electric con- 
duit over electric overhead for the above-mentioned central portions 
of the track at £2,230. The difficulties and objections to the electric 
conduit system are, he says, an occasional stoppage of the cars 
through short-circuiting, brought about by adventitious matter find- 
ing its way into the conduit ; a wide slot, dangerous to narrow wheels, 
unless an improvement on the Buda-Pesth system is made ; frequent 
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obstruction of the traffic of the most crowded streets of the city by 
taking them up for the repair of the electrical portion of the*conduit. 
He adds, that unless very effective automatic machinery can be made 
to do the work, there will necessarily be, with a service so frequent as 
12 minutes, an interference with the traffic in passing the cars from 
one system to another, and there would be ten of such changing 
places. 

North Staffordshire Electric Tramways.—A meeting 
of the Hanley Town Council was held on Tuesday. The Mayor 
(Alderman E. H. Mersley), Mr. W. J. Carruthers-Wain (Chairman of 
the North Staffordshire Tramways Company), Mr. W. H. Scott 
(general manager of the company), and Mr. S. Sellon (electrical 
engineer) attended as a deputation to lay before the Council the views 
of the tramway company as to electric traction. A letter was re- 
ceived from Mr. J. G. B. Elliott, secretary of the North Stafford- 
shire Tramways Company, Limited, stating that the company 
had under consideration the adoption of some improved 
form of traction, and the directors were of opinion that 
the only suitable form of traction for the district in which their 
lines were laid was that of electric traction by means of over- 
head wires. They desired in the first instance simply to obtain 
the consent of the authority to the general principle, as they were 
assured that if reasonable conditions could be arranged with the local 
authorities, the necessarily considerable amount of capital required 
would be available. The Corporation would appreciate the import- 
ance of the step to the company, inasmuch as it would involve the 
entire re-equipment of the line with cars and motors, and the 
provision of an expensive plant, but it was practically certain 
that no difficulties would arise as to the payment of interest 
and provision of sinking fund for the capital required to be 
raised, providing some arrangements could be made with the 
Corporation with regard to the power of purchase of the lines 
in their district, which power they would be able to exercise in 
about seven years from now. The directors having regard to the ad- 
vantages of electric traction, were preparing a comprehensive scheme 
for the extension of their bye-laws in various directions, and the 
Corporation would appreciate that these lines, acting as feeders to 
the main line, would enable the whole system to be worked at a more 
moderate rate than if the main line were alone worked, and it was 
that, amongst other reasons, that induced the directors to have con- 
fidence in the success of the undertaking generally. After the matter 
had been discussed in committee, the Council gave its general 
approval to the scheme of the company. 


Rhyl]l.—At the last Council meeting a communication was 
received from Messrs. Dickenson & Son, asking consent to an applica- 
tion which they intend to make for powers to lay an electric tram- 
line from Rhyl to Prestatyn and around the lake. The council 
decided to offer the scheme every encouragement. 


Traction on Common Roads,— On Monday, in the 
House of Commons, Mr. Shaw Lefevre, in asking leave to bring in a 
Bill to amend the law with respect to the use of locomotives on high- 
ways, said the real object of the measure was to exempt from the 
operation of the Act engines which were not used for traction pur- 
poses. The Bill was read a first time. 


TELEGRAPH AND TELEPHONE NOTES. 


The Pacific Cable—The Standard of yesterday says 
that Mr. Hugh Muir Nelson, the Queensland Premier and Colonial 
Treasurer, has written to Sir Mackenzie Bowell, the Canadian 
Premier, stating that Queensland is in favour of the proposed Pacific 
cable, and is prepared to act in the matter without the co-operation 
of the other Australasian Colonies. 


The Telegraph Wire Export Trade.—<According to 
the returns which are now available regarding the exports of tele- 
graph wire, and apparatus connected therewith, from this country 
during May, the value last month only reached a total of £26,942, as 
compared with £35,544 in the preceding month, and £90,077 in May, 
1894. For the five months of the year ending with May, the exports 
have only reached a value of £126,688, as compared with £542,095 in 
the corresponding period of last year. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Bedford.—June 25th. Tende. for engines, boilers and 
armatures for the Council have to be k . pod by Tuesday next. 


Belgium.—The Belgian State Railway Authorities in 

ssels are at present inviting tenders for the supply and erection 
of plant for the electric lighting of the railway station, the loco- 
motive shed, and the carriage and waggon shops at Schaerbeek-Nord. 
The contract does not include the supply of the necessary engines, 
boilers and shafting, but comprises the dynamos, switchboards, con- 
ductors, masts, lamps, &c. Tenders are to be directed to the 
Chemins de Fer d ‘Etat Belge 4 La Bourse, Brussels, 


Blackburn.—July 18th. Tenders are invited for wiring 
Town Hall. 


Birkenhead,—June 24th. The Corporation of Birken- 
head are prepared to receive tenders, until Monday next, for the 
construction, fitting up, and completing in all respects of a system of 
fire-alarm stations in the Borough, comprising the necessary instru- 
ments, wires, poles, attachments, switches, &c., &c. Particulars to 
be obtained at the Town Clerk's Office, Town Hall, Birkenhead. 


France.—July 6th. Tenders are invited for the supply 
of two lots of paper-insulated electric cables. Tenders are to be sent 
to the Direction Genérale des Postes et des Telegraphes, 103, Rue de 
Grenelle, Paris. 


Inverness,—June 22nd. The directors of the Highland 
Railway Company are inviting tenders for stores, &c. Item 17 refers 
to telegraph instruments and fittings, and 17a to telegraph construc- 
tion material. Particulars to be obtained from Mr. J. G. Bulmer, the 
storekeeper at Inverness, but tenders have to be lodged to-morrow, 
Saturday. 


London,—The Secretary of State for War has given 
notice that purchases of specific quantities of a variety of articles 
will probably be made from time to time during the current year. 
The list includes the following items :—Chain (iron, light and heavy), 
electrical instruments (submarine mining), India-rubber goods, lamps 
and lanterns, oils, spades and shovels, telegraph cable and wire. 
Manufacturers who may be desirous of tendering should apply to 
Mr. G. Lawson, Director of Army Contracts at the War Office, Pall 
Mall, S.W., by letter. Applications unaccompanied by references 
will not be noticed. Firms whose names are already on the War 
Office list need not apply, as forms for tendering will be sent to them 
in due course. _ 


Motherwell,—July 1st. Tenders are invited for the elec- 
tric lighting of a new hospital which is being erected near Mother- 
well for the County Council of Lanark. Further details will be 
found among our advertisements. 


Preston.—July 1st. Tenders are invited for the wirings 
and fittings required for the lighting by electricity of the Town Hall 
and Public Hall Buildings. Particulars to be obtained from the 
Borough Engineer's Office, Town Hall, Preston. 


* Rangoon.—November 4th. The Municipal Committee is 
inviting tenders for electric lighting. Particulars to be obtained from 
Messrs. Ogilvy, Gillanders & Co., 67, Cornhill, E.C. 


Roumania,—July 29th. The Municipal Authorities of 
Braila, Roumania, are inviting tenders for the concession for the con- 
— and operation of an electric tramway along the main streets 
of the town. 


Spain.—June 27th. Tenders are being invited by the 
Municipal Authorities of Medina del Campo, in the province of 
Valladolid, for the concession for the electric lighting of the town 
during a period of 20 years, the Municipal Authorities reserving the 
right to annul the concession at the end of eight years. Tenders are 
_—” to the Ayuntamiento de Medina del Campo (Valla- 

olid). 


Spain.—July 4th. Tenders are invited for the supply of 
40,000 white porcelain insulators and 10,000 grey ditto. Tenders are 
to be directed to the Registro General, Direccion General de Correos 
y Telegrafos, Madrid. 


Spain.—July 5th. Tenders are being invited for the 
supply of 25,000 zinc cylinders for Callaud batteries. Tenders are to 
be sent to — General, Direccion General de Correos y Tele- 
grafos, Madrid. 

St. Helen’s,—July 2nd. Tenders are invited by the Cor- 
poration for boilers, alternators, switchboards, cables, transformers, 
&e., ee in connection with the proposed electric lighting of the 
borough. 


CLOSED. 


Brighton.—The following tenders were sent in for the 
supply of 80 cast-iron and drawn-steel bracket posts for suspending 
electric light arc lamps, for the Corporation :— 

Pierson & Co., 124, Fenchurch Street, London ... +». £3,680 

Newton, Chambers & Co., Limited, Sheffield _..... ee. 2,640 

Hart, Son, Peard & Co., Limited, Birmingham (accepted) 2,600 

Manchester.—At the last City Council meeting it was 
stated that the following tenders had recently been accepted :— 


Mr. Benjamin Goodfellow, eight pairs of compound 


condensing engines for the sum of ous --- £12,440 
Electric Construction Company, Limited, eight 
dynamo-electric machines for the sum of... «. 7,381 


Heaton & Son, five Lancashire boilers forthesumof 5,371 


BOOKS RECEIVED. 


The Transmission of Power by Electricity, based upon results of under- 
takings carried out by the Electrical Company, Limited, and its 
affiliated firms. Published by the Electrical Company, Limited, 
Charing Cross Road, W.C. 


Armature Winding.” By H. F..Parsnatt and'H.'M. Hosarr, 8.B. 
New York: D. Van'!Nostrand Co. London: Robert,W. Blackwell, 
39, Victoria Street, S.W. 
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Digest of British and Foreign Patent Laws. By Atrrep J. Bourr. 
Published by Bemrose & Sons, Limited, 23, Old Bailey, E.C. 
Price 5s. 

Armature Windings of Electric Machines. By H. F. Pansat and 
H. Hopart. Publishers: New York, D. Van Nostrand Co. 
— Robert W. Blackwell, 39, Victoria Street, Westminster, 


NOTES. 


Obituary.— With great regret we have to announce the 
death in Madrid, on June 6th, 1895, after a long and painful 
illness, of Don José Aparicio y Fernandez, for many years 
the representative in Spain of the Direct Spanish Telegraph 
Company. Senor Aparicio entered the Spanish Government 
Telegraph Service in 1855, and in the early portion of his 
career was appointed as one of the Spanish representatives at 
Perpignan, where a mixed Franco-Hispano telegraph office 
was established. At that date, owing to the employment of 
different apparatus in the two countries, there was no through 
communication between the Spanish and French telegraph 
lines, and mixed international offices were located at Irun 
and Perpignan. In the year 1859, during the Carlist 
insurrection, the energy, intelligence, and promptness 
of action displayed by Senor Aparicio under very 
difficult conditions in the repair, maintenance, and 
working of the telegraph lines in the province of Tarra- 
gona were of the greatest value to the cause of order; these 
qualities, united with a character of unimpeachable integrity, 
won for him on several occasions especial official commenda- 
tion in the varied duties he was called upon to perform, and 
in the important posts to which the Direction General 
appointed him. Among these services may be mentioned 
his work when appointed to the committee entrusted with 
the introduction of material reforms in the Spanish Tele- 
graph Service. Shortly after being promoted to an impor- 
tant position in the Direction General in Madrid, Senor 
Aparicio was permitted to retire from active service, and in 
June, 1873, he was appointed as the representative in Spain 
of the Direct Spanish Telegraph Company. This post he 
held, to the entire satisfaction of the company he represented. 
and to the pleasure of all with whom he came in contact, 
whether officially or privately, to the day of his death. His 
quickness of apprehension, his straightforward nature, his 
untiring zeal, combined with his genial character and savoir 
faire, particularly fitted him for the many difficult and 
delicate negotiations he was called upon to transact. His 
loss is not only deeply felt by his comrades in the Spanish 
Telegraph Service, but will be equally regretted by the many 
English friends to whom his never-failing courtesy and many 


‘kindly attentions thoroughly endeared him. 


An Atlantic Cable Picture—On May 23rd, in the 
presence of a large assembly of members of the New York 
Chamber of Commerce, was performed the ceremony of the 
presentation to the Chamber of the picture commemorative 
of the work of the late Cyrus W. Field and his associates in 
laying the first cable under the Atlantic Ocean. The picture 
thus added to the valuable collection possessed by the 
Chamber of Commerce represents a meeting of the Atlantic 
cable projectors at the residence of Mr. Cyrus W. Field in 
Gramercy Park. Mr. Peter Cooper is presiding. Mr. Field 
is calling attention to a chart of Trinity Bay, pointing to 
Heart’s Content as a safe harbour for landing the cable. 
Mr. David Dudley Field stands by the president with a law- 
book. Mr. Chandler White is handing estimates of expense 
to Mr. Marshall 0. Roberts, next to whom, at the table, is 
Mr. Moses Taylor, listening to Mr. Field’s argument. Near 
Mr. Taylor, at the end of the table, stands Mr. Wilson G. 
Hunt, who, though he joined them some time after their 
first organisation, remained a staunch supporter of the pro- 
ject to the end. Prof. Samuel F. B. Morse is standing 
behind Mr. Roberts, and by his side is the artist, Mr. Hun- 
tington, sketching. The picture is life size, the canvas 
being 9 feet long by 7 feet in height, with a rich and appro- 
priate frame. The list of donors includes the estates of 
Peter Cooper and W. G. Hunt; the Gould Brothers; the 
Western Union Company; the} Dodge family; Cornelius 
Vanderbilt, J. P. Morgan, and’about 50 others. 


Electric Launches,—The New York Electrical Engineer 
considers that there are various reasons why so few efforts 
have been put forth to develop electric launch work. The 
principal reason, our contemporary thinks, has been the 
financial depression ; but as the conditions are now rapidly 
improving over there, one of the signs of the times is the 
interest shown in eléctrical navigation. “ Probably more 
boats propelled by electricity will be set afloat this year in the 
United States than in any previous season, and with familiarity 
will assuredly come popularity, and in due time electric boats 
will be as thick upon the water as bicycles are upon the land. 
There are so many elements in their favour, and there are so 
many changes imminent rendering them easier and cheaper 
to operate, that it is impossible their vogue should be much 
longer delayed.” Our contemporary describes, by letterpress 
and a number of illustrations, two boats which have recently 
been launched by Mr. A. S. Hickley, an American inventor 
and electrical engineer. After experimenting freely and suc- 
cessfully with various types of boats, Mr. Hickley has come 
to certain conclusions. The two boats he used were (1) 36 
feet long, 7 feet beam, drawing 18 inches of water, to carry 
36 people at the rate of eight miles per hoar, using 110 cells. 
(2) 32 feet long, 74 feet beam, and 24 feet draught, using 
55 cells. He is of opinion that smaller boats will meet a 
wide range of wants, and prove popular, and is convinced 
that great improvement is possible in the batteries and 
the equipment generally. He is now building a fleet 
of boats 16 feet 6 inches long, and carrying six persons 
on cross benches, with the navigator in the stern. 
With one 6-inch propeller and a motor of his own winding, 
weighing less than 50 lbs., and with 8 cells of battery, the 
boat makes 4 miles an hour. With 16 cells the boat makes 
6 miles an hour, the propeller running at 1,250 revolutions 
per minute. Mr. Hickley has not been altogether satisfied 
in bygone seasons with the batteries then on the market, and 
has latterly been using Planté cells of his own construction, 
with plates composed of filaments of lead wire. These give 
a very large surface, and have answered admirably. Mr. 
Hickley has also taken this same type of boat and equipped 
it with twin propellers, each driven by a small } H.P. motor 
of Crocker-Wheeler type, specially re-wound. Our contem- 
porary adds that it is impossible to see this handy little boat 
and not feel that a great future awaits such craft. Certainly 
price cannot stand in the way if current is obtainable. Such 
a launch, well finished, smooth build, — riveted, highly 
varnished, with batteries either secondary or primary, a 
motor, switch, and propeller, all ready to run, is furnished 
for $350. The same 16-foot boat, clinker built, of painted 
cedar, can be had for $250. To supply these boats, 
together with auxiliary and other electric supplies, the Hickley 
Electric Launch and Manufacturing Company has been 
organised at Asbury Park, with Mr. A. 8S. Hickley as presi- 
dent. The company has already secured the contract for 
seven electric launches of 30 feet éach, to be placed on the 
ornamental waters at the Atalanta Cotton State Exposition. 


Okonite in Competition.—The following tests made at 
the last Crystal Palace Electrical Exhibition by Mr. James 
Swinburne with his transformers, on samples of okonite and 
Henley’s vulcanised India-rubber covered leads have been 
sent to us:— 


Okonite. Henley’s. Okonite. | Henley’s. | Okonite. | Henley’s. 
Insu- Insu- |Insulation|Insulation| Volt; Voltage 

Con- lator Con- |. lator R. in R. in at which | at which 
ductor.| thick- | ductor. | thick- | megs. at | megs. at broke broke 
ness. ness. | 60° Fah. | 60° Fah. | down. down, 


3/18 | 08” | 7/22 | 058’ | 3,500 | 7,500 | 14,112 | 14,500 
3/18 | 08” | 7/18 | -078” | 2,000 | 5,000 | 13,977 | 24,000 
| 7/16 | 084" |... 5,000 |... 


The samples here given of Henley’s leads are those which 
were nearest in thickness of dielectric to the okonite samples. 


St. Pancras Appointment,—We hear that the Vestry 
has deferred the appointment of chief electrical engineer for 
a few days. The three from among whom a selection will 
be made are Messrs. S. W. Baynes, H. R. J. Burstall and 
B. Deakin. 
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The Possibilities of Electrical Pumping Machinery. 
—Mr. ©. A. Hague discusses this subject in a paper 
before the American Water Works Association with a view 
to bring out the economy that might be secured by pumping 
the small supply needed for one or two elevated areas, with- 
out subjecting the whole system of mains to the heavier 
pressure needed for one or two small areas only. The idea 
is a good one. In many cases we have encountered a single 
house or a group of cottages stands at a considerable eleva- 
tion above any other portion of an area, and either necessi- 
tates an additional pressure throughout the entire system, or 
is served by a separate high pressure main direct from the 
pumping station. Either case involves loss and expense 
in the shape of stronger mains or extra mains. Mr. 
Hague’s suggestion is to generate electricity at the main 
pumping station, transmit it to the particular area or areas 
of high elevation, and there use it to actuate ~ which 
shall supply the small amount of water needed for such 
areas. Putting the matter into figures, Mr. Hague says why 
pump 10,000,000 gallons at a head of 125 lbs. to supply 
9,000,000 gallons at 75 lbs. pressure and 1,000,000 only at 
the higher pressure. In the first case 500 H.P. would be 


required, in the second 270 H.P. for the low pressure, and . 


but 20 H.P. for the high pressure service; a saving of 
210 H.P., which would well pay for the most extravagant 
generation and use of the 20 H.P. of electrical work. This 
indeed is an ideal use of electrical transmission. It is one 
in which the steam engine cannot compete, for it would 
never do to set up an outside steam pumping house, especially 
where, as is so usually the case, the very spot to be supplied is 
purely a better class residential district, where the steam 
station might be objected to but where the electrical pump- 
ing house would be entirely unobjectionable. It is also sug- 
gested that without the installation of an electrical plant by 
the water company itself convenience might be made of some 
tramway or lighting company and current purchased from 
them. With a storage tank of sufficient capacity the current 
could be used only at times of comparative idleness of the 
tramway or as a day load if obtaincd from the lighting 
mains. The suggestion is a valuable one, for there can be 
no doubt that its practical carrying out would be easy, 
nor that the field is considerable. The electrical system can 
so readily be applied to a limited area that there would be 
no need to attempt even a grouping of several high points. 
Each might have its little pumping station. Electrical 
power seems also to be particularly suited for pumping 
private supplies in cities like London where the public water 
supply is poor in quality, deficient in quantity, and excessive 
in cost, and good water may be obtained from artesian wells 
unpolluted by sewage. For such a purpose the electricity 
supplied at a low cost per unit as a day supply should prove 
particularly suitable, and a single well would supply a whole 
terrace of houses at far less cost than the present exaggerated 
water rates. 


The Royal Society.—The following papers were down 
for reading yesterday afternoon:—“On the Magnetical 
Result of the Voyage of H.M.S. Penguin, 1890—93,” by 
Capt. Creak, F.R.S. ‘A Dynamical Theory of the Electric 
and Luminiferous Medium. Part II. Theory of Electrons,” 
by Prof. J. Larmor, F.R.S. “On the Magnetic Rotation of 
the Plane of Polarisation of Light in Liquids. Part I. 
— Bisulphide and Water,” by J. W. Rodger and W. 

atson. 


Seven Hundred per Cent.—The report and accounts of 
the Electric and General Investment Company, Limited, a 
portion of which is published under our “ City Notes,” show 
the same full and handsome profits that one naturally asso- 
Clates with this concern ; 30 per cent. on ordinary shares in 
these days is about as rare as nuggets of gold, while £35 16s. 
. every £5 founders’ share, is surely “ beyond the dreams 
of avarice.” 


Personal.—Many of our readers who remember the 
testimonial which was presented to Mr. H. Newman 
Laurence, on his departure for the United States, will 
be interested to learn that though he has not given up elec- 
trical work in the form of lecturing, teaching, and writing, 
be has entered the ministry of the Episcopal Church, and has 
been placed in charge of a Cathedral Mission at Ozone Park, 
Long Island, 


A New Electrical Phenomenon,—The study of crystal- 
lisation has provided its devotees with many beautiful effects, 
not to say delightful surprises, and although our knowledge 
in this direction is not very extensive, every year large accu- 
mulations are made to it, especially to that branch known as 
crystallography. Now amongst those effects which we have 
referred to as beautiful is the following :—At the moment of 
crystal-forming, some substances emit a flash of light. This 
can be demonstrated easily. For example, let a glass cylinder 
be half filled with warm saturated sodium chloride solution, 
and into it let there be poured an equal quantity of hydro- 
chloric acid (sp. gr. 1°12); then let the solutions be well 
mixed by stirring with a glass rod, when a bluish-green light 
will pervade the whole cylinder. Or the two liquids having 
been carefully poured in so that the one is superimposed 
upon the other, let the cylinder be suddenly and strongly 
shaken, when a flash of light will occur. Alcohol may be 
used in place of the acid, and similar effects may be ob- 
tained by the use of potassium chloride or bromide, instead 
of the sodium salts. So much for the way of producing the 

henomenon. Hitherto no one has said much more regard- 
ing it than that it is very beautiful and interesting—an obvious 
sort of conclusion, which has at least the merit of being a 
safe one. But now we find E. Bandrowski coming forward 
with a theory which, if unassailable, will place this phenome- 
non in that ever-increasing category of what we style “ new 
electrical phenomena.” He considers that the light emitted 
during crystallisation is electrical, and is due to the union of 
electrified ions. If this is true, the light should be more 
marked in the sudden crystallisation of strongly dissociated 
compounds. And this appears to be the case. 


Mr. Crompton at the Northern Engineers.—It was, 
perhaps, a pity that Mr. Edmunds “caught” Mr. Crompton 
for the recent discussion of the Northern Engineers on 
“ Accumulators.” When we consider Mr. Crompton’s pro- 
minent position, it is difficult to understand such an utter- 
ance as “ Alternating currents were no doubt a splendid thing 
in their way to professors and school boys, but nasty things 
to deal with in central stations” (vide discussion, p. 787). 
It may have been meant for humour, but it was terribly 
indiscreet, as were his comparisons of the parent Institution 
and its off-shoot. 


Ben Nevis Observatory Struck by Lightning.—During 
a brief thunderstorm which passed over the Lochaber dis- 
trict on Wednesday afternoon, a flash of lightning entered 
the Observatory on the summit of Ben Nevis, fusing the 
telegraph wire, and damaging an instrument at a point where 
the wire was exposed. Telegraphic communication with 
the Observatory is completely interrupted. The escape of 
the general staff of the Observatory is attributed to their 
being engaged at distant points from the injured telegraph 
instrument. 


Leeds Association of Engineers.—The members of this 
Association, the other day, visited the central station of the 
Yorkshire House-to-House Electricity Company, and inspected 
the recent additions to the plant. 


Fire.—A fire which occurred at Morecambe Post Office on 
Saturday last also damaged the Morecambe Electric Light 
and Power Company’s premises to the extent of about 
£200. 


Society of Arts.—The annual conversazione was held in 
the South Kensington Museum on Wednesday evening, and 
a very large number of members and visitors attended. 


Lectures.—Before the Gas Institute in Edinburgh last 


-week, Mr. F. H. Medhurst read a paper on “ Electricity 


Supply from Town Gas.” 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Fareham Electric Light Company. Limited (30,806). 
—The annual return of this company was filed on April 23rd. The 
capital is £5,000, in £1 shares, of which 4,158 have been taken up. 
£1 per share has been called, and £4,154 paid leaving £4 unpaid, 
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Hope-Jones_ Electric Organ Company, Limited 
(36,737).—This company’s return for 1894 was filed on May 22nd. 
The capital is £25,000 in £10 shares (1,200 “A” and 1,300 “B”). 
765 “ A” and 1,300 “B” shares have been taken up, and the “B” 
shares have been issued as fully paid. The full amount has been 
called on the “ A” shares, and £7,640 has been paid, leaving £10 to 
come in. 


Hove Electric Lighting Company, Limited (36,942). 
—tThe annual return of this company was filed on April 20th. The 
capital is £40,000, in £5 shares, of which 5,049 have been taken up. 
£5 per share has been called on 4,502, and £2 per share on 547 shares, 
and £23,614 has been paid (including calls paid in advance), leaving 
£470 unpaid. 


Globe Electric Company, Limited (35,123).—This 

_ company’s returns for 1894 and 1895 were both filed on May 27th. 

The capital is £10,000, in £1 shares, of which 5,607 have been taken 

up, 5,50U have been issued as fully paid, and the full amount has been 
called and paid on the rest. 


CITY NOTES. 


Liverpool Electric Supply Company, Limited, 


An extraordinary general meeting of the Liverpool Electric Supply 
Company, Limited, is to be held on 22nd inst., for the purpose of 
considering, and, if thought fit, passing the undermentioned resolu- 
tions:—1. That the agreement now submitted to the meeting, dated 
May 28th, 1895, entered into between the company of the one part, 
and the Mayor, aldermen, and citizens of the City of Liverpool 
(hereinafter called the Corporation) of the other part, for the sale of 
the undertaking of the company to the Corporation be approved, 
subject to such alterations as Parliament may see fit to make therein. 
2. That the company do apply to Parliament in the present session 
for an Act to make all necessary and usual provisions for effectuating 
such sale, for the distribution of the price thereof and the assets of 
the company, and for the eventual winding up and dissolution of the 
company, and that the directors be instructed to take all necessary 
steps for obtaining such act. 3. To determine the provision to be 
made in such Act, or otherwise, for the appropriation and distribution 
of the reserve and renewal fund of the company, and the payments 
to be made to the directors and any officers and servants of the com- 
pany in recognition of their services. 4. That the Bill for the Act 
now submitted to the meeting be approved subject to such additions, 
alterations, and variations as Parliament may think fit to make 
therein. Should the resolutions be passed by the required majority, 
they will be submitted for confirmation as special resolutions to a 
second extraordinary meeting, which will be subsequently convened. 


The Electric and General Investment Company, 
Limited. 


THE report of directors to be submitted to the sixth ordinary general 
meeting of the shareholders to be held at Winchester House, Old 
Broad Street, London, E.C. (Hall No. 47), on Tuesday, July 2nd, 
1895, at 3 p.m., states that the profit and loss account shows a gross 
— on the transactions of the year of £8,470 17s. 1d., and after 

ucting all standing charges and the interim dividend already paid 
on the ordinary shares, there remains a net balance available for dis- 
tribution of £5,330 13s. The directors now recommend the payment, 
out of the — for the past year, of a further dividend upon the 
capital paid up on the ordinary shares at the rate of 30 per cent. per 
annum for the past six months, and a dividend on the founders’ 
shares of £20 per share for the year. This will leave a balance of 
£330 13s., which the directors recommend should be added in equal 
moieties to the reserve funds of the holders of the ordinary and 
founders’ shares. The trustees for the founders’ shares reserve fund 
propose to distribute to the holders of such shares a sum of £15 16s. 
per share out of the proceeds of investments sold and dividends re- 
ceived, making, with the before-mentioned dividend, a total distribu- 
tion of £35 16s. on each founders’ share. The directors who retire 
this year are Lord Cloncurry and Mr. Braithwaite. The latter offers 
himself for re-election, but Lord Cloncurry permanently retires, on 
account of his continued residence in Ireland. The auditors, Messrs. 
Rait & Kearton, having dissolved partnership during the year, Mr. 
Rait was appointed by the board to audit the accounts, He now 
retires, but offers himself for re-election. It is proposed to make the 
dividends payable on July 3rd, 1895. 


Woodhouse & Rawson United, Limited, 


Tue meeting of the five and a-half per cent. debenture holders was 
held at 33, Carey Street, W.C., on Wednesday morning. 

Mr. C. J. Srzwagr, the Official Liquidator, who presided, said that 
the question for the meeting to decide was whether the 54 per cent. 
debenture holders were desirous of taking proceedings against the 
directors. He stated that the result of the meeting last week of 
10 ae cent. and 6 per cent. holders was as follows:—1U per cent.— 
14 holders, representing £18,555, voted against any proceedings, and 
none in favour. 6 per cent.—Nine holders, representing £3,900, 
were in favour of proceedings, and 20, representing £32,400, were 
against. Mr. Stewart stated that the 54 per cents. did not appear 
to be dings bein ta if they passed a resolution in favour of 
proceedings taken, whereas there was the remote possibility 


of something accruing to them. He asked them to come toa decision 
based on simple commercial views of the situation, and not be 
influenced by a mere vindictive spirit. If votes were recorded by 
directors he would feel it his duty to report the figures to the Court. 

Replying to a question, he stated that by a clerical error the 
auditors had been omitted from the circular of the meeting. It 
was, however, intended to take action against them as well as the 
directora if any proceedings were taken. 

Mr. Fuapacats, addressing the meeting, said that of 10 per cent. 
debentures there were £19,000, of 6 per cent. £65,500, and of 54 per 
cent. £118,000 odd. He spoke in favour of proceedings, and thought 
they should try to get something. He moved “That this meeting is 
of opinion that proceedings should be taken in accordance with 
counsel’s opinion.’ : 

Mr. How ert seconded the motion. 

A lengthy discussion followed, in which the legal element was very 
rife, a good proportion of those present being lawyers. 

In reply to a question, Mr. Srzwarr said he would feel it to be his 
duty to lay any communications he received subsequent to the meeting 
from those who had been unable to attend, whether in favour or 
against the proposal, before the Court. 

When the resolution was put to the meeting about a dozen voted in 
favour of the resolution, but the majority were — to it. 

Mr. Stewart thereupon demanded a poll, in order that he might 
state the exact figures to the Court. 


Official Announcements re Companies.—The London 
Gazette for June 11th contains notification to the effect that the 
following limited companies have been struck off the register, and 
are accordingly dissolved :— 

Baily & Grundy. 

Bishop’s Stortford Electric Light and Steam Laundry Company. 

British Electrolytic Syndicate. 

Cambridge University and Town Electric Lighting Company. 

Carbon Electric. 

Croydon Electric Supply Company. 

Devonshire Electric Light and Power Supply. 

East Coast Electric Light and Power Supply. 

Electrical Inventions Company. 

Electrical Standardising, Testing, and Training Institution. 

Electricity and Electrical Engineering Newspaper Company. 

Electric Stores. 

Ipswich Electricity Supply Company. 

Islington and General Electric Supply. 

Lane-Fox Electrical Company. 

London Electrical Tramways Company. 

Nonpareil Electric Syndicate. 

Paddington and Bayswater Electric Light and Power Supply. 

Pontypridd Electric Lighting Company. 

Provincial Electric Light and Power Supply. 

Putney and Hammersmith Electric Light and Power Supply Com- 


pany. 
Woking Electric Supply Company. 
Also that the following will be struck off the register within three 
months unless cause is shown to the contrary :— 
Bicester Electricity Supply Company. 
Boardman’s Electric Sun Lamp Patents. 
Central Electrical Company. 
City of Waterford Electric Supply Company. 
Dominion Electrical Company. 
East London Electric Supply Company. 
Electrical Finance Corporation. 
Electro-Automatic Fire Extinguishing Company. 
“ Eston ” Arc Lamp Syndicate. 
Gloucester Electricity Supply Company. 
Hampstead Electric Light and Power Supply. 
Middlesborough Electricity Supply Company. 
Patent Electro-Magnetic Clock Syndicate. 
Rochdale Electricity Supply Company. 
St John, Hampstead, Electric Supply Company. 
Stoke-on-Trent Electricity Supply Company. 


W. 7. Henley’s Telegraph Works Company,—At an 
ordinary general meeting held on Friday, an interim dividend of 6s. 
per share, free of income-tax, was declared on the ordinary shares of 
this company, payable August 1st, 1895. 


Indo-European Telegraph Company, Limited.—The 
directors are prepared to receive at 18, Old Broad Street, E.C., on 
and after July 1st, applications for the sixth series of coupons to be 
issued to holders of share warrants to bearer in this country. The 
application must be made on the printed forms provided for this 
purpose, which can be had on applying at the office. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week 
ending June 16th, 1895, amounted to £862; week ending June 17th, 

1894, £831; increase, £31; total receipts for half-year, 1895, £22,299; 

corresponding period, 1894, £21,755; increase, £544, 

The Live l Overhead Railway Company. The rey of this railway 
for the week ending June 16th, 1895, amounted to £ ; corresponding 
week last year, £882; increase £386. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending June os) after deducting 17 per cent. of the gross 


recei; le to the Company, 
Limited, wore £2,380. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


_Closit 
issue, the last three years. une 12th. June 19th. Fane th, 
4992, | 1893. | 1894. Highest.| Lowest 
173,400/| African Direct Teleg., Ltd., 4 % Deb. | 100]. [103 —105 [103 —106 | 1032 | ... 
1,012,8807 lo-American Teleg., Ltd... — 48 | 46 — 48 
“Bo 6%Pref. 10s |£5 28.\£4 844— 854 | 86 — 87 | 854 
2,993,5601 Defd. .. Stock} ... | ... | .. | 8% | 82 

130,000 Submarine Teleg. Ltd, 10 | 64% 64%8| ... | 13 — 19h | 13 — 134 | 134 | 133 
75,0007) Do Debs, series 1906 «. | 100 3 % All 1124 |... 

10,000,000$| Commercial Cable Co, ... | 154 —158 [154 —158 
224,850 | Consolidated Telep. Const. and Main, Led. | 2% 14% | A— 
16,000 | Cuba Teleg., Ltd. 018% 18% 18% |18—14 | 13 14 
6,000 Do. 10 % Pref. “ORD IN | 10 % % |10 % | 20 —21 | 20 — 21 
12,931 Teleg., Ltd. 14% | SA— 44 34— 44 
6,000 do. 10% Cum. Pref... % [10 % % | 10% | 10 
30,0007 De do. 44% Debs Nos.1 to 6,000 50] | | 44% [105 —108% 
60,710 | Direct United States Cable, Ltd. ... | 20 | 34% 28% 

400,000 | Eastern Teleg., Ltd., Nos.1+0400,000 ... ... | 10 | 64% 16}— 164 | 164 | 164 | 16,, 
70,000 Do. 6 % Cum. Pref. %8 6 % 174— 173 | 173-173 | |... 
102,1007 Do. 5 % Debs., repay. August, 1899 | ... |103—109 |106 —109 

1,297,837 Do. 4 % Mort. Deb. Stock Red. Stock} 4% |4%| |123 —126 —196 1249 

250,000 | Eastern Extension, Australasia and China Teleg., Ltda. 10'|7% 17% |7% | 173 174 174 16} 
54,100\{ Do 5% (Aus. Gov. sed. son. ing } 100 5% 15% |104 —108 —108 
1943007, Do. do. Bearer, 1,050—3,975 and 4,327—6,400 | 100|5% |5% | 5% |105 —108 105 —108 
$20,000 Do. 4% Deb. Stock ... Stock] 4% | 4% | 4% —127 [124 —127 
Deb }r00 5 % | 5% | 5% —t08 |... | 
107,6007 Do. do. do. to bearer, 2,344 to 5,500 | 10015% |5% 15% |105 —108 —108 
300,0007|{ Do. 4% Mort. Debs. Nos. 1 to’ 3,000, wed. 4% | 4% | 4% 107 —110 —110 | 109 | 1074 

200,0002 Do. 4% Reg. Mt. Debs. (Mauritius Bub.) 1 to 6,000 514% 14% —114% | 

180,227 | Globe Telegraph and Trust, Ltd. 10 | 42% §| 48%§8) .... | 10 — 10f | 10 — 10} | 10,4| 10 

180,042 6 % Pref 10/6 6 17 | | 163 

150,000 Great Norther Co. of Co 10 9 22 — 

180,0007 Toe 100 105 —108 —108 | 105} | .... 
17,000 Indo-Buropean Ltd. 25 % |10 % |10 % | 44 — 47 44 — 47 464 oe 
37,548 | London on Platino-Brasilian Teleg., Ltd. | 10) 2% | 28% | 5— 7 5 — 

100,0007 6% Debs... ...|100/6% 16% |6% |106 —110 —110 
28,000 Monte Video Teleph, Co., 6% Pref., 1 to 28,000 | % | % 

44,507 National Teleph. td, 1 to 484, 597 .. ws 6 5 % 

15,000 Do. 6 Cum. 2nd Pref. 10/6% |6% 144— 154 | 154 
119,234 Do. 5 %Non-cum. 3rd Pref, 1t0 119,234; 5|/5%|5% 
1,100,000/ 34 % Deb. Stock Re Stock! 34% | 34% | |104 —106 —107 | 1054 

171,504 | Oriental & Elec., Ltd., Nos. 1 to 171.50, | 1 wil. | 

100,0007|{ Pacific and European Tel, Ltd, 4 % io 1.006 | $100] 4% | 4% | 4% —109 —110 | 1083 |... 

pati ver eee eee eee eee oe 

146,7337 Debs... 5% |5% | 87 —92 | 87 — 92 

238,3007 Do. B% 100 | | [102 —105 102, —105 1024 | 
30,000 | West Coast of America Ee. | | 2% 14 

150,0007 Do. 8 % Debs., repay. 1902 | 100/8%|8%| |100 —105 |100 —105 102 | 101 
64,248 | Western and Braslan vee | 15 | 24% | 28% | 3% | 103— 103 | 11 
$3,129; Do. do. 5% Pret. Ora.” TH5% 15% 15% | | 
$3,129| Do. do. Th. | 11%] 42 | 48 

88,321 | West India and Panama Teleg., Ltd. ~ | 10] 4% | 8% Pi g— 1 #— 1 se coe 
$4,563! Do. do. 6% Cum. Ist Pref. | 101/6%|6%|6% | 9¢—10t | 102 | 9% 

4,669| Do. do. do. 6 % Cum. 2nd Pref. | 101/6% 16% |6% | 94 | 9h | | 
80,000! Do. do. 5 % Debs. No.1t01,800 ...|100/5% |5% —113 [110 —113 

1,777,0008| Western Union of U. 8. Teleg., 7 % 1st Mort. Bonds ... |g1000 7% |7% | 7% |113 —118 113 —118 

164,300) Do. do. 6% Ster. Bonds... ...|100/6% |6% |6% —103 [101 —103 


30,000 | Charing Cross and Strand Electy. 5| 5 44%| 44% | 52 
40,000 City of London Mice. Lightg. Co. Oro 001 10| ... 14 — 15 14 — 15 14g | 148 
40,000 Do. 6 % Cum. Pref., 1 to 40,000| 10| 6%| 6 %| 6% | 15g— 16% | 16} | 15% 
100,000 Do. 5% Deb. Btock, Scrip. (iss. at £115) all paid| .../ 5%|5% |5 % —136 {133 —136 
200,000 Do. Prov. Certs. £60 pd. (iss. at £28 pm. all pd.) eS wee wo. | 91 — 94 91 — 94 93} 

10,000 Do. do. 6% | Pref., £2 pd., 40,001—50,000 | 4— 4— 4 | 4 

50,000 |} Li Sup ply, all 5%15% | 54% | 7% 7i— 7% see 

49,900 Electric Supply, Ltd., 101 to 60,000" | 10} 2%} 23% 13% 1 114 | 10# — 114 11,,| 103% 
150,0007 % first mortgage debenture stock .. vee | | 44% 44% | —119 [117 —119 

6,452 Electric Lightg. Co., Ltd. ... 10 1% | 8— & 8— 8} 84 8} 
19,980 weds Pall Mall Hise. ight Co., Ltd.,Ord.,101-20,080| 5| 74%| 44%| 64% | 8% 8i— 
20,000 7 % Pret., 20,081 to 40,080 5| 7%| 7%17% | 8 94 93 94 

59,900 Westminster Electric Corp., Ord., 101 to 60,000... | 5 4%15% | 82 7#— 84 8 718 

8,000 Do. do. do. Ord.,£2 pd.,60,001to68,000| ... 44— 5 5 

* Subject to Founder's Shares, + Quotations on Liverpool Stock Exchange. 
Unless otherwise stated all shares are fully paid. i Dividends paid in deferred share warrants, profits being used as capital 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 


| Stock : 

| | Closing Closing 
Present NAME | for | Quotation, Quotation, 
| ast three years, June 12th. | June 19th. June 19th, 1895 


| 
| ' 1892 1893. | 1894. | | Highest., Lowest, 
90,000 Brush Elecl. Enging. Co., Ord.,1 90,000... ... 6%§6%8 ... | 28 | | 28) 
Do. do. Non-cum. 6 % Pref.,1t0 90000 2 6%§ 6%§! .. | 2— 2 
125,0007 Do. do. 44 % Perp. Deb. Stock. ... . Stock 44% | 44% | ... (112 —115 12 —115 | 1132 | 113 
630,0007 City and South London Railway _... 8% | 14% | 43 — 45 42— 44 43 
28,180, Crompton & Co., Ltd., 7 % Cum. Pref. Shares, 1 to 28,180' 5 7%§ 7%§| ... | 2— 8 | Sam Be ue | ow 
89,261 Swan United Elec. Lgt., Ltd., “A } 5! ... 13 
100,000 Do. do. do. 44% Deb. Stock Red.... Stock .. L05 —108 (105 —108 105 1024 
110,000 | Electric Construction, Ltd.,1t0 110000 ... nil nil | | 4- 
12,845 Do. do. 7% Cum. Pref.,1t012,845.. 7% | | 
91,195 | Elmore’s Patent Cop. Deposg., Ltd.,1to 70,000 .. 2 ni mil 14 1— Al... 
69,385 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued at 1 pm. 2, nil nil ie 1f— 12 14— =19) 33 1} 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 ... 5 nil § nil ... 4— 1h | 15 
9,6007, Greenwood & Batley, Ltd.,7 % Cum. Pref.,1to9,600 ..| 10 7% nil | ... | 4 Th 
7,000 | Henley's (W. T.) Telegraph Works, Ltd.,Ord. ... 10 5% 5% ,10—11 104—115 11} 
3,000 Do. do. do. 7%Pref. ... «-| 10 es we | 14 — 15 144—15 | 143 | 143 
50,000 Do. do. do. 44 Mort. Db. Stock Stock (103 103 —105 106 | 105! 
,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ... 10 124% 124% 10%  214— 2:4 214— 224 | 
200,0007 Do. do. do. 44% Deb.,1896 100 44% 44% | 44% 02 —104 02-104 
37,500 Overhead Railway,Ord ... ... | 10, | 1% | 14% | 107, 102, 10 a4 
6,295 do. Pref, £10 paid | 10, 5% | 5% | | 154. | 
37,359 Maintce., Ltd. 12 15% 20%  48—45 (43—45 | 444 | 43 
—109 


0. 
Waterloo and City Railway, Nos. 1 to 54,000, £2 paid ... | 


do. 5% Bonds, red. 1899 100 5% 5% |5% 106 —109 


Business done 


+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Crompton & Co.—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§; 1890—8°/,§. 


{ Last dividend paid was 50°/ for 1890. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


BirmingLam Electric Supply Company, Ordinary of £5 (fully paid), 


57—64. 
Chelsea Electricity Supply Ord., 7-7}. 
Do. do. do. Pref., 6?—7}. 
Electric Construction Corporation, 6 % Debentures, 84—87. 
House-to-House Company (£5 paid), 44—48. 
Do. do. 7 % Preference, of £5, 7 —8}. 
Do. do. 44% Debentures of £100, 108—110 


Bank rate of discount, 2 per cent. (February 22nd, 1894). 


PROCEEDINGS OF SOCIETIES. 


Northern Society of Electrical Engineers. 


Discusston on Mr. J. S. Howerw’s Paper on “ USES OF 
Accumu.ators,” May 1895. 


Mr. Epmunps (President) said he was sure that they bad all listened 
with very great interest to Mr. Howell’s paper. The question of 
storage batteries and their uses was one which had forced itself before 
the mind of every engineer who had had anything to do with electric 
light supply. The great trouble, he thought, was to find the perfect 
accumulator. They all understood the great difficulties in the way of 
direct supply, and the need of some reservoir of electricity. Mr. 
Howell had read his paper clearly and well. He had not told them 
in what dark vault he had found his mystic scroll, but whatever 
cunning scribe had written that leaden document, it certainly gave a 
good history of what had happened in the past; and, he thought, it 
also contained something prophetic as to what might happen in the 
future. 

Mr. WorpincHaM said he thought it was extremely difficult to 
discuss a paper which introduced a good deal of controversial matter, 
without first going into it, and in consequence of that he could only 
make a very few remarks. Mr. Howell's paper was not only most 
humorously and interestingly written, but it bristled with what he 
(Mr. Wordingham) believed to be facts. He thought, looking at it 
broadly, that it would be very difficult to assail Mr. Howell's posi- 
tion. To his mind, there was no doubt that storage, to a certain 
extent, was essential to the economical working of a station. In this 
city they had put down a very large battery of 400 H.P. for 24 hours ; 
this they bad put within a mile of the station for the double purpose 
of effecting the economy Mr. Howell had spoken of, and to save 
putting down more conductors. He hoped they would introduce 
considerable economy by the use of the accumulator. One thing 
always occurred in dealing with these secondary batteries; they were 
useful for alight load, and so useful at full load, that the difficulty 
was to know when to charge them. He agreed with many of Mr. 
Howell’s remarks, and thought he (Mr. Howell) had put the whole 
case most admirably. 

Mr. Riper said that while he thoroughly agreed with Mr. Howell 
on most of the points raised so far as they cuncerned the generating 
station, he could hardly at that stage enter into the reasons why 4 
high tension system could still be of service, because they must take 
into account the distribution as well as the generation. Not like 


Kensington and Knightsbridge Electric Lighting Company, Limited 
Ordinary Shares £5 (fully paid) 7,—8; 1st Preference Cumula- 
tive 6 %, £5 (fully paid), 7—74. 

Liverpool Electric Supply, £5 (fully paid), 74—72 

London Electric Supply Corporation, £5 Ordinary, }—4. 

Yorkshire House-to-House Electricity Company, £5 Ordinary Shares 
fully paid, 53—6}. 


most men who put down high tension stations, he had such faith in 
accumulators, that he put them down wherever he could find a use 
for them, such as for exciting the alternators, the alternator being at 
any time always dependent upon its exciter. He put in accumulators 
because he knew they could be trusted when wanted to take up the 
exciting current. His experience of cells was that the Crompton- 
Howell cells were very good; they had the fault, however, which, he 
thought, all cells had, that, although one could take a very high dis- 
charge from them for a short time, they could not be charged at a 
high rate; that, he thought, was a point which some makers would 
do well to look at in the future. If the cells are discharged at a high 
rate, they want to be charged at high rate. Although the makers 
would guarantee them, and enter into a contract for the maintenance 
of these cells, he thought they would find that when the cells were 
at their best, they were in another way at their worst. Those were 
the chief points he had to speak about. He was not prepared at 
this stage, not having had the — before him, to enter into the 
relative merits with or without cells. 

Mr. CLinEBUGH said he was very much in the same position as 
the two previous speakers, especially Mr. Rider. The paper, he 
thought, deserved to be discussed very much more fully than he 
thought any of them would be prepared to do then, as it was abso- 
lutely impossible to take notes of any length and fullow what was 
going on at the same time. Mr. Howell had alarmed them very much 
by using the Kennedy table of coal consumption, but he did not 
think he (Mr. Howell) meant it to represent the actual working of a 
central station ; they would see, by referring to the two tables, that 
when he had consumed 13:2 lbs. of coal per unit he had reduced his 
engine to 20 per cent., therefore the difference «f 13 lbs. of coal as 
against the 6 would, he thought, never be sustained in practice. As 
regarded the load curves, they were excessively interesting, and, he 
had no dcubt, accurate in a very great many cases. As regarded the 
£7,000 spent on the battery, Mr. Howell bad allowed 10 per cent. 
a annum depreciation, but the question was how long would the 

ttery last. It struck him that 10 per cent., although a reasonable 
rate of depreciation in one way was not satisfactory in another, 
because at the end of ten years had they got the battery or had they 
to put down another £7,000? Regarding electric railways, he would 
like to know which had adopted the accumulators. 

Mr. Cornet said he did not think he had any interesting remarks 
to make on the subj'ct. He could answer Mr. Clirchugh’s last ques- 
tion that one electric railway which had used batteries extensively 
was the Douglas and Laxey Railway, Isle of Man; he believed they 
run the whole of their week end service by means of batteries. 
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Mr. Fawcus said it had given him great pleasure to listen to Mr. 
Howell's most able paper, although, personally, he could not agree 
with much that he had said. The saving of £13 a day in coal looked 
very nice on paper, kut he was disposed to doubt its accuracy; still 
he was exceedingly glad that they are going to have the opportunity 
of discussing the paper. It was almost impossible for any one of them 
to-night, who had merely listened to the paper without having any 
opportunity cf studying the figures, to discuss the matter properly ; 
if they had time for reflection, perhaps some of them would be able 
to pnt Mr. Howell right: Mr. Howell might have given them some 
little information as to the actual results in lbs. of coal consumed per 
unit in the most modern battery stations. If such a Jarge saving 
could be effected by the use of accumulators, why was it they saw an 
alternate current high tension station beating the figures of all con- 
tinuous current stations. 

The discussion was then adjourned till May 27th. 


Discussion May 271H, 1695. 

Mr. Cowen said that at the last meeting he felt anxious to check 
Mr. Howell's claim of a saving of £13 per day in coal by using accu- 
mulators in the American station of which diagrams were before 
them. Since then he had gone carefully into the matter, and could 
not see that such a saving or anything like it was possible with so 
small a battery. The only way in which economy could be realised 
by the use of a battery was by storing electrical energy when it cost 
little to generate and taking it out for the circuits when its genera- 
tion first hand would be expensive. It therefore followed that the 
only saving which could be effected must be made upon the electrical 
energy which passed through the battery. How was a saving of £13 
per day to be made by the use of a battery which only dealt with £5 
or £6 worth of electricity, taking its fuel cost at 1d. per unit. He 
thought that under the conditions of load at the American station 1d. 
per unit for coal was an ample allowance. It might be claimed that 
a saving would be effected on the whole output of the station, as the 
load factor of the engines was raised to 100 per cent., but a little con- 
sideration would show that this was afallacy. The only further saving 
which could be made would be due to the better management of the 
plant on account of the reserve allowing of its better manipulation, but 
this was a small matter. It seemed to him that Mr. Howell obtained 
hia result by comparing an actual diagram taken from practice with 
an ideal diagram where everything was done in a perfect way. If 
they looked carefully at the actual load diagram they would see that 
it was peculiar in many respects. The “in and out running” of the 
engine load line suggested that the man who was jockeying that plant 
had heavily backed accumulators. Mr. Howell said that the engines 
were run as nearly at full load as was considered safe in American 
practice, but they ought to be run not only at full load but above full 
load. A steam dynamo which could not be run, at any rate for 
limited periods, 10 to 20 per cent. in excess of its full load (that is, 
load of maximum economy) was not fit for an electrical supply station. 
If, instead of spending £7,000 on a battery, they engaged the services 
of an engineer who understood better the principles of the econo- 
mical management of an electricity supply station, they might effect 
ph ag saving without the heavy charge to which a battery was 
subject. 

Mr. RipEr said he was very glad indeed that the paper dealt with 
the uses of accumulators alone, and did not deal with alternatiog 
and continuous carrents. He believed that cells were a good thing 
to have in a station, for the reasons Mr. Howell had stated in his 
paper, for bringing up the engine load factor to 100 per cent., and 
because the shifts could be reduced at a certain part of the day. He 
did not see that there was very much in the use of accumulators as 
a stand-by against breakdowns, because if the station was properly 
arranged he would as soon have a good engine and alternator to fall 
back upon as a set of cells. He thought that toattempt to deal with 
some towns and some districts with a low tension direct station 
would, as the papers said, “take them all their time.” Cells could 
be as readily used in an alternating current station as in a direct 
current station, and if the advantages were so great they could get 
them just as readily in an alternating station. Let the day load 
alternator be fitted with a rectifier, and transform down to 150 volts, 
or so much power as was not being used for the circuits. Send this 
transformed current through the rectifier and charge a set of cells. 
The engine load factor could thus be brought to 100 per cent. through- 
out the day, and the cells could be used to run a motor-alternator 
whenever desired, and particularly after midnight and on Sundays. 
The whole steam plant could be shut down on those occasions. 
Although accumulators would enable them todo many good things, 
they would have to be very much improved before they would be 
highly satisfactory, because, as he remarked at the last meeting, cells 
could not be charged at a high rate, but it would take from 8 to 10 
hours to fill them again; that was one of the points he thought the 
makers would have to alter before the cells would be of any great 
service. 

Mr. Crompton said he was very glad to meet the Society that 
evening. Mr. Edmunds had caught bim, and he was very glad he 
had been caught for two or three reasons. First he believed he was 
addressing a meeting of young men, all of whom were in charge of 
work or closely connected with electricity. He was sorry to say that 
in the old Institution, which he had the honour to represent, they 
had far too much the case of a meeting consisting either of a number 
of students or teachers, who had not yet had any practical expe- 
rience of the business, and men who had all their own logs to roll. 
They sometimes got meetings that were not as practical as he would 
wish. He had read the discussions of the Northern Society, and they 
had appeared to him to be very much the sort of thing that he had 
often wished had been the case in his institution. He had read Mr. 
Howell’s paper, and he thoroughly agreed with kim in the remark he 
made on the subject that the men above all others whom they wished 


to hear speak were the men in charge of the stations. He would 
rather not enter into much disputable matter, because as they knew 
he was said to be a strong partisan of the low tension, and also it was 
known that he had business relations with Mr. Howell. Therefore 
he would rather let Mr. Howell fight his own battles, but he would 
like to state a few facts which he thought might prove useful to the 
Society. It had been said that he was what was called a low tension 
man; he was not a low tension man at all, but he was most strongly 
an anti-alternator current man. Alternating currents were no doubt 
a splendid thing in their way to professors and school boys, but nasty 
thiags to deal with in central stations. Oue of the principal reasons 
why they were so nasty to deal with was that they did not allow ac- 
cumulators to be easily used. Mr. Howell had converted him to the 
use of accumulators, and the way he did it was to show him (Mr. 
Crompton) that he would be able to work without that anxiety and 
worry which attended all central station work. Mr. Howell had said 
something about it in his paper, but perhaps he (Mr. Howell) had not 
dealt with it to its fullest extent. Mr. Howell had also meutioned 
in his paper about the wear and tear; that was perfectly true. 
The wear and tear of stations when there was a large number of 
different dodges for alternating arc lamps, &c., then came a period 
which was no joke for the engineer in charge, and so far it hud had 
tbe result of breeding a race of engineers of whom every Englishman 
might be proud. He had spent a lot of time travelling, seeing what 
other people did, and he had had the reverse thing played on him 
durivg the last few days. He had had one of the leading engincers 
from a big Continental firm sent over to him to be shown round, and 
he had to be civil to him and tell him all he knew. The engineer 
had been examining him for eight days, and he (Mr. Crompton) had 
been examining the engineer; between the two he thought it had 
proved a mutual benefit. This only showed what a lot they could 
learn from one another. It was perfectly true that accumulators did 
waste a certain amount of energy, but it was certainly not more than 
15 per cent., and in some cases less. There was such a large saving 
by the better loading of the engines, and that was where the big 
saving took place. The difference between having engines loaded 
to about 50 per cent. and to about 90 per cent. was very large indeed. 
As regards the objections to Mr. Howell’s arguments, very much the 
same words had been used four years ago as bad been used that night; 
but he could only repeat that when they had tried the work, would 


- they believe how much easier, how much cheaper, and how much 


more satisfactory it was in every way. He had got an alternating 
station of his own at Chelmsford, and he had tried for two or three 
years to scheme in a few things to increase their income; one was the 
use of motors. He would only say thatif any man would show him 
how he could drive four or five printing offices with motors, without 
interfering with the lighting, he would make that gentleman a present 
of £50 to-morrow, and if they could show him how to use accumu- 
lators so that he could make money by them between his generating 
plant and his network, instead of between his network and the con- 
sumers, he would also be glad to hand over another cheque for £50. 

Mr. HESKETH said he felt some difficulty in approaching a subject 
that had been so ably handled by the previous speaker, but he thought 
if he took it from another point of view he might Dee be safe 
from being charged with using stock arguments. He had heard it 
claimed by advocates of batteries that the ideal use of electricity was 
that given to gas, that was to say, to store it up to be used just as it 
was wanted. He was aware that the argument was very far fetched, 
and that it was never intended to accumulate a!l the supply, as in 
gas works, but an analogy taken from this view might be instructive. 
Say they had an accumulator with acapacity of 14,000 ampére hours, 
it would cost £7,009, that was to say, assuming 34 watts per candle- 
power; they had for £7,000 a storage equal to 400,000 C.P. hours. 
For the same number of candle-power hours a gas-holder cost £1,500. 
There was rather a wide difference between those two figures, and if 
they were to adopt very extensively any system of storage, they 
must have something lower than the present cost of accumulators. 
He would like, if it were not asking too much, to have some typical 
cases given where the cost of coal should be given for the units that 
were taken out of the battery. As to the point mentioned by Mr. 
Cowan of over-loading plant. He would not like to be in charge of 
a station where they could not overload to at least 20 per cent., 
because if a portion of the plant broke down they must be able to 
overload at least that extent. 

Mr. CLIREHUGH said he did not intend to say much that evening, 
as he had been away. They all of them, he thought, speaking for 
the Society, considered it a very great honour that Mr. Crompton had 
come down that night to favour them with his views on the subject. 
He was not going to criticise the paper, but the point that occurred 
to him was this: the danger of a very able paper like the one before 
them faJling into the hands of local authorities. It was a most ex- 
traordinary thing how the town clerks and such like people got hold 
of the wrong end of the stick. Speaking for the whole paper, he 
maintained that Mr. Howell had simply taken into consideration the 
fact that the people were going to fetch their electricity, but they 
must remember those were not the circumstances. They had got to 
supply electricity to the place where it was paid for. 1f Mr. Howell 
could show them the means of getting electricity there, and still 
ma‘ntain the saving of £13 a day in coal, it was no doubt a really 
good thing. 

Mr. Fawous said that after the very strong condemnation of the 
use of the alternate current by Mr. Crompton, he felt some reply 
ought to be made; although he was not a rabid supporter of any par- 
ticular system, he desired to see the two fairly compared. He had 
taken out roughly the resulis obtained by the six commercially best 
low tension stations, and the six commercially best high tension sta- 
tions, as given in the public returns in Lightning, and the low tension 
stations have the advantage in cost of production at present. It so 
happened that three of each kind were managed by corporations and 
three by companies. The six low tension were Burnley, Brighton, 
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St. James’s, Westminster, and Liverpool, and the six high tension 
stations, Newcastle, Newcastle and District, Hanley, Leeds, Hudders- 
field, and Portsmouth. The cost of production in the low tension 
stations was 1°78d. per unit, and in the high tension stations 1°93d., 
being a saving in favour of low tension stations of 74 per cent. in cost 
of production only ; but that cost of production only meant about half 
the total cost of the current, so that the saving fell down to 34 per 
cent. on the total cost. Again, the low tension stations paid £120 per 
kilowatt for their plant, while the high tension stations paid £80; 
that was to say, the low tension stations to obtain the saving paid 
50 per cent. more for their plant than the high tension; also this 
comparison was very favourable towards the low tension stations for 
another reason, the average time of running was four years, while the 
average time the high tension stations had been run was two years. 
Again, the districts that were being served in the case of the low 
tension were all congested districts, whilst in other cases the districts 
were very much more spread out. He had remarked upon the pecu- 
liarity of the peak of the diagram shown of the American station, and 
suggested to Mr. Howell that as the heaviest load came on at four 
o’clock in an afternoon in June, the station was probably in the neigh- 
bourhood of the South Pole, or the diagram was taken during an 
eclipse. Mr. Howell had, however, assured him this peculiarity was 
caused by motors running in at four in the afternoon. At all events, 
it was a pity that a more reasonable diagram had not been chosen 
instead of one which appeared to show the station running under 
almost impossible conditions. He thought this was the most interest- 
ing paper the Society had had, and it had provoked a good discus- 
sion. He was glad to have Mr. Crompton with them to hear his 
remarks. 

Mr. Mountain said that he had hoped to hear accumulators dis- 
cussed. They are undoubtedly useful for many purposes, but we 
want to hear more as to their efficiency. He could not believe the 
saving shown by Mr. Howell would be realised. The figures given 
in the paper appear very much like the figures representing the 
profits likely to be obtained according to the prospectus of some gold 
mining company. Very satisfactory, because the facts are so scarce 
it is impossible to check them, but he did not think the saving would 
be anything like that described, if any at all. He thought Mr. 
Crompton did not apparently appreciate the position of electric 
supply undertakings in provincial towns. The fact mentioned by 
Mr. Fawcus was of great importance in considering the relative 
values of each method of supply. The area of supply must come 
very largely into the question. Taking Huddersfield as an example, 
he stated that some houses taking a supply of electrical energy were 
as much as 3? miles from the supply station, and these houses were 
actually the best consumers, taking more energy than the largest 
buildings in the central portion of the town, owing to the fact they 
were burning their lights nearly all the night through, and he could 
not see how a provincial town is to be thoroughly covered with a 
network of low tension mains, owing to the enormous amount of 
money required, although for congested districts they may be very 
well indeed. 

Mr. Epmunps (President) said he thought Mr. Howell had given 
them a very good and interesting paper, and Mr. Howell bad spoken 
very guardedly upon all the debateable points. He congratulated 
him upon the modesty he had shown in not making references either 
to his own or to any particular accumulator; but had drawn the 
attention of the Society as a whole to the valuable aid and help that 
central stations might receive through theiremployment. He noted 
Mr. Crompton’s remarks about not mixing different kinds of current; 
that it was desirable to have one kind, and that direct, not alterna- 
ting; but that it was not a question of limiting the direct to any par- 
ticular pressure. Mr. Edmunds further remarked that all lam 
ultimately took the same pressure (100 volts) so to speak, but the 
question as to what pressures should be employed or what kind of 
current, alternating or direct, between the station and the consumer, 
was one to be settled by local conditions, such as distance and quan- 
tity to be supplied. Mr. Mordey had once said to him that the beauty 
of an alternating current was that it would not charge an accumu- 
lator. He asked him if he were still of that opinion on seeing him 
one day after reading the paper. Mr. Mordey’s reply was: “Show 
me a good accumulator, a really good one, and probably I shall alter 
my opinion.” Mr. Edmunds thought it was a good accumulator that 
was wanted. If, instead of the loss now accruing owing to chemical 
changes, we had something more analogous to a gas holder or water 
reservoir, then there could be no doubt as to the advantages of the 
use of accumulators in connection with central stations. He also 
remarked that they could hardly expect to get the whole of the infor- 
mation regarding accumulators, their pros and cons, from one gentle- 


man who only represented one particular kind, and he regretted there - 


were not others present to advocate and discuss the relative merits 
of other forms of secondary batteries. However, considering the 
lateness of the evening, he would not take up their time further. 
Mr. Howett replying, said he thanked them very much for the 
kind way in which they had received this paper, and for the critiques 
they had passed upon it. Dealing with this criticism, he would take 
first of all the remarks which Mr. Cowan had made, since they 
showed he had been at some pains to work out the load curves and 
the figures upon which the economies to be effected by the use of 
accumulators had been based. Mr. Cowan had, however, unfortu- 
nately fallen into serious error in considering that the saving in coal 
would only be effected on the number of units stored by the accumn- 
lators. On the contrary, the saving was made on every unit generated, 
since the efficiency of the station as a whole was raised. As a corro- 
boration of the saving of the 13 tons mentioned in the paper, it was 
only necessary to refer to the Kennedy Table, where the pounds of 
coal per unit for the day’s output was 7:33, and for the period of 
maximum load when the engines would be running at higher efficiency 
6 1, or almost the exact ratio given for the station mentioned in the 
paper, 80 tons without accumulators, 67 with. Mr. Cowan would 


thus see that his apparent generosity in giving the coal required to 
charge the battery was entirely misplaced, and, paradoxical as it 
might seem to him, the station required less coal for a greater num- 
ber of units generated, when fitted with accumulators, than it would 
need for a smaller number of units generated without accumulators. 
With regard to Mr. Rider's remarks on accumulators and their use in 
alternating current stations, there could be no question that the 
engineer in charge was considerably relieved by having in his 
exciting circuit a reserve such as an accumulator would give, and 
extension would probably take place in the way that Mr. Rider had 
suggested; in fact, the scroll had more than hinted that shortly 
after accumulators had been employed in alternating current 
stations they were used for the driving of motor alternators for the 
period of light load, and the time over which this light load 
extended was greatly lengthened by increasing the size of the accu- 
mulators, so that they could be charged at the period of heavier load, 
so as to make the plant run at the higher efficiency. This process was 
carried on to such an extent, that finally the alternating current 
station became a low pressure continuous current motor alternating 
station, and strange to say, with marked economy. Mr. Hesketh’s 
demand for figures as to efficiency was somewhat amusing. What 
need of inquiring too closely into the efficiency of the battery, when 
inefficient as it was, effected a saving in a station using 80 tons of 
coal of £4,300 a year. Mr. Hesketh, however, might take it that the 
energy efficiency over 12 months’ running would not be less than 85°6 
if the batteries were properly worked, and this figure had been 
attained in actual practice at one of the Westminster stations under 
Prof. Kenuedy’s charge. Accumulators were frequently overcharged, 
and it was not the fault of the accumulator manufacturers that the 
efficiencies obtained were frequently so.low. Mr. Fawcus had brought 
an interesting list of stations, which he had, however, omitted to 
name, comparing the results of low tension and high pressure alter- 
nating systems; but he had omitted to mention that the periods of 
service in some of these stations are entirely different. Portsmouth, 
which was one of the stations named, did not give a constant service, 
hence its figures were of no earthly value at all. Any station could 
generate current at period of maximum load and pay. It was the 
riod of minimum load that made electric lighting in some cases 
ifficult from a commercial standpoint, and it was this period of 
mioimum load that accumulators took care of. 


ALUMINIUM.* 


By G. C. ALLINGHAM. 


It is but recently that the “ rarer earthy metals” have begun to come 
into practical use. These metals, as a rule, occur in nature as common, 
uninteresting looking earths, from which the metals are only reduced 
with great difficulty, whilst the ores of the commoner metals are 
often of more striking appearance, and yield up their metals much 
more easily. For these reasons they were entirely unknown until the 
last century, when chemistry had replaced alchemy, and chemists 
began to investigate the composition of the earths. The study of 
these metals and their alloys, which many of them possess most 
remarkable properties, is yet in its infancy, but there can be no doubt 
that they have a great future before them. The first of this group 
of metals to come into extensive practical use has been aluminium, 
or, as the Americans call it, aluminum, and it is about it that I wish 
tos to-night. 

Aluminium is generally reduced from its oxide, alumina (Al, O;), 
which is usually obtained as a white powder, resembling lime, with 
which, indeed, it was believed to be identical, until Margraff in 1754 
proved it to be a distinct substance. Lavoisier suggested that 
alumina was the oxide of a then unknown metal, to which he gave 
the name of aluminium. Davy tried to electrolyse fused alumina 
with a mercury cathode, as he had electrolysed fused soda and 
potash, but aluminium does not readily amalgamate with mercury, 80 
that being unprotected, it oxidised as fast as it was deposited. In 
1824, however, Oersted stated that, on acting on alumina with potas- 
sium amalgam, and distilling the amalgam produced in vacuo, he 
obtained a “ metal like tin.” Wohbler is usually credited with the 
discovery of aluminium in 1827, when he obtained it in the form of 
a steel-grey powder by heating aluminium chloride (Al Cl,) with 

tassium, in a platinum or porcelain tube. In 1845 he obtained it 
in globules by passing Al Cl, vapour over potassium in platinum 
boats. In 1854 Deville, who was at that time ignorant of Wohler’s 
results of 1845, passed Al Cl, vapour over aluminium powder to see 
if he could obtain a prota-chloride, but instead of proto-chloride he 
obtained globules of aluminium. With the assistance of the Academy 
he continued his experiments, and produced some aluminium electro- 
lytically, but gave up the plan because primary batteries were too 
—— as a source of electricity. He then turned his attention to 
reduction by sodium, which at that time was dearer than potassium, 
and so improved its manufacture that the price was reduced from 
2,000 fr. per kilo. to 10 fr. per kilo., or about 3s. 6d. lb. The first 
articles made with the new metal were a medal for Napoleon III. 
and a rattle for the Prince Imperial. Napoleon thought that such a 
light metal would be a fine thing to make helmets and breastplates 
for his soldiers of, and caused experiments on a large scale to be 
made at his expense. Afterseveral moves, Deville’s plant was finally 
set up at Merlé & Co.’s chemical works at Salindres, where the manu- 
facture of aluminium was carried on under his process until a few 


* Paper read before a Students’ meeting of the Institution of Elec- 
trical Engineers, Friday, May 17th. 


q 
4 
j 
| 
| 
i 
j 


Vol. 36. No. 917, June 21, 1895.] 


THE ELECTRICAL REVIEW. 789 


years ago. The raw material used at Salindres was beauxite (so 
called because it was first found near Beaux), a compound of diaspor 
(Al, O; 3H, O), and hematite (Fe. O; 3H. O),in very variable propor- 
tions, varying in colour from white to brown, according to the pro- 
portion of iron init. ‘This was treated with hot carbonate of soda 
solution, forming trisodic aluminate (3Na, O, Al, O;); the alumina 
was then precipitated by carbonic acid, which regenerated the car- 
bonite of soda solution. 

In Bayer’s process, the alumina is precipitated by aluminium 
hydrate ins of carbonic acid, according to the equation 3Na, O, 
Al, O; + 3H, O, Alp O; = 6Na HO+2Al, O;. The caustic soda (which 
still contains a little Al, O; in solution) is used over again for dis- 
solving alumina out of the beauxite. This process is more economical 
than the older one, as all the alumina can be recovered from the 
beauxite, while only 75 per cent. was obtained by the old process. 
Dr. Bayer bas since introduced an improved process, by which the 
aluminate of soda is produced in an unstable form, which precipitates 
alumina on exposure to the air. 

The alumina was then mixed with charcoal and salt, and the mix- 
ture was made into balls, which were placed in a furnace and 
exposed to a current of dry chlorine gas. The double chloride of 
aluminium and sodium (Al Cl; Na Cl) distilled over, and carbonic 
oxide escaped and burned. The equation is :— 


Al, O; + 2Na Cl + 3C + 6C1=2Al Cl; Na Cl+3C0. 


The double chloride was then heated in a reverberatory furnace 
with sodium, and cryolite as a flux; an intense reaction with great 
evolution of heat occurred, and the sodium reduced the ‘aluminium 
from its chloride. 

Cryolite is a double fluoride of aluminium and sodium (Al F; 3 
Na F) which comes from Greenland ; it has been tried instead of the 
double chloride in Deville’s process, but was unsuitable, as it is difti- 
cult to purify, and corrodes the crucibles. 

Deville’s process was the only one used for many years; it was 
worked in France at Salindres, and in England by Bell Bros., at 
Newcastle, till 1874. In 1882, the Aluminium Crown Metal Com- 
pany started a works at Birmingham, using Webster's improved 
process for making alumina from potash alum, sulphate of potash 
being produced as a bye-product. In 1887, the business was taken 
over by the Aluminium Company, who also adopted Castner’s 
improvements in the manufacture of sodium, by which he reduced 
the price of that metal to 1s. per lb. Soon after the Alliance 
Aluminium Company started a works at Wallsend-on-Tyne, using 
Netto’s sodium process. About the same time Grabau, in Germany, 
was working not so much to produce ehcap aluminium as pure 
aluminium. Some of his samples contained as much as 99°8 per cent. 
of aluminium. He treated alum with cryolite, producing Al F, 
and Na, SO, On adding sodium to the fiuoride, aluminium was 
= and the cyolite was regenerated and used to act on more 

um. 

All this energy expended in improving the Deville process was, 
however, futile, for all these processes were soon entirely superseded 
by the electric processes. Ever since Deville’s experiments in 1854, 
inventors had been experimenting with electrolytic processes, but the 
cost of the electricity was always prohibitive until the introduction 
of the dynamo. 

Griitzel was the first to use a dynamo for making aluminium. His 

rocess was taken up in 1883 by the “Aluminium und Magnesium 
brik, Pt. Griitzel,” but it was never entirely successful, and was 
abandoned in 1887 in favour of a secret provess. There was nothing 
particularly novel about the process, which consisted in electrolysing 
fused chloride, or fluoride of aluminium, ina cast steel crucible placed 
in a furnace, which formed the cathode. The anode consisted of an 
agglommerate of carbon and alumina, and was placed in a perforated 
fireclay pot, to prevent any pieces that might drop off it from con- 
taminating the bath. Tle alumina was to act on the chlorine or 
er off at the anode. Reducing gases were passed through 

e bath. 

In 1885 the Cowles brothers of Cleveland, Ohio, invented their 
well-known “electric smelting” process. It was not electrolytic ; 
aluminium was reduced from its oxide by carbon in the electric arc. 
That it was not electrolytic is proved by the fact that the amount of 
aluminium reduced was greater than the electro-chemical equivalent 
of the current that passed through the furnace ; also, an experiment 
was tried with an alternating current of 5,500 periods per minute; 
the yield of aluminium was practically the same as with continuous 
current, and the slags were identical in composition. Many attempts 
had previously been made to reduce alumina by carbon, but a sufli- 
ciently high temperature to do so can only be obtained in the electric 
furnace. Attempts have also been made to reduce alumina by zinc, 
co’ , lead, manganese, cyanogen, hydrogen, hydrocarbons, carbonic 
oxide, antimony, tin, phosphorus, silicon, and magnesium. I believe 
magnesium will reduce aluminium, but it has not been successfully 
used in practice. The Cowles brcthers usually used corundum, or 
emery, as the source of their aluminium ; this is nearly pure alumina, 
and there are large deposits of it in the United States. They only 
succeeded in obtaining the metal as a grey powder, which could not 
be collected, as Wéhler did, but when iron or copper was placed in 
the furnace, alloys containing 15 per cent. to 35 per cent. of alumi- 
nium were obtained. 

The Cowles furnace was built of firebrick and lined with granu- 
lated charcoal, which had been soaked in limewater; this formed a 
coating of lime on the surface of the granules, which insulated them 
from each other, and prevented them from being converted into 
graphite and short-circuiting the furnace. The process was not a 
continuous one, as the furnace had to be emptied and recharged after 
every run, which lasted about 14 to 2 hours, and sometimes longer. 
To charge the furnace, the bottom was covered with “limed” char- 
coal, and the electrodes, which were carbon rods, or bundles of carbon 
rods, passing through stuffing boxes at the ends of the furnace, were 


placed in position. A “former,” or frame of sheet iron, arched to 
fit the electrodes, was then inserted, and round it the lining of limed 
charcoal was rammed. Inside it the charge, consisting of alumina, 
charcoal, and copper or iron, according to the alloy required, was put. 
The “former” was then removed, the furnace filled up with limed 
charcoal, the cover luted on, and the current turned on. As the 
charge was reduced, and its resistance fell, the electrodes were 
gradually drawn apart, so as to bring fresh portions of the charge 
into the arc; during the reduction a characteristic yellow-white flame 
issued from the ventholes. 

According to Dagger, the yield at the works at Milton, Stafford- 
shire, averaged 1 1b. of aluminium for 18 electrical horse-power hours; 
calculating, on this basis, about 30 per cent. of the heat produced by 
the current was expended in reducing alumina, the remainder being 
wasted in radiation, heating waste gases, &c. The Sowles process 
has, I believe, been quite superseded by the other processes I am 
about to describe; it was found impossible to keep the composition 
of the alloys uniform, and to keep them from getting contaminated 
with impurities, such as silicon, which is very injurious. 

In 1886 Dr. Kleiner brought out a process for electrolysing cryo- 
lite; his process was tested practically, but was unsuccessful, as he 
could only obtain 3 grammes cf aluminium per H.P.-hour; in other 
words, he required 150 H.P.-hours to produce 1 1b. of aluminium. 
This was owing to the high voltage he used (50 volts), and to the 
process not being a continuous one. 

Henderson, of Dublin, was the first to claim (early in 1887) the 
electrolysis of alumina dissolved in a fused bath of cryolite, but he 
made no practical use of his discovery. 

The Heéroult processes for making aluminium, aluminium bronze, 
and ferro-aluminium were invented in 1857, and in the following 
year the Schweizerische Metallurgische Gesellschaft (now the Alumi- 
nium Industrie Aktien-Gesellschaft) opened their works at Neu- 
hausen. These works obtain power from the Falls of Schaffhausen, 
and have now an output of 1,000 tons of aluminium per annum. The 
Héroult process is also worked by a French company, at Froges, near 
Grenoble, which also uses water-power. The British Aluminium 
Company, who own Héroult’s British patents, are going to build a 
works for reducing aluminium at the Falls of Foyers, in Inverness- 
shire, the largest waterfall in Great Britain. They have works at 
Larne, near Belfast, where they make alumina by Bayer’'s process 


: from beauxite found in the neighbourhood. 


The Héroult furnace consists of an iron crucible lined with carbon, 
provided with a taphole closed with a carbon plug. This forms the 
cathcde; within it is suspended an anode built up of carbcn plates, 
whose height is regulated, either by hand or automatically, to keep 
the current constant. The top of the furnace is covered with carbon 
plates coated with alumina, and packed in with charcoal; vents are 
provided with movable covers. 

(To be continued.) 


SINGLE-PHASE ALTERNATE CURRENT 
MOTORS.* 


By A. C. EBORALL. 
(Continued from page 741.) 


II. (})—Mortors wHosr Roratina Parts aRE Quite Distinct 
FROM THE SuppLy Marys. 


Unper this heading are included some of the most widely used and 
most successful alternate current motors of the present day. 

The first two that I shall describe are synchronous motors, and not 
of general interest. 

Fig. 11 illustrates a motor designed by Mr. Coerper, of the Helios 


Fria. 11. 


Com and is principally remarkable for its simplicity of con- 
pons The ialladien field magnet is built up of lightly insulated 
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soft iron stampings, of the shape shown, and the winding is such as 
to produce alternate N. and S. poles round the ring. 

The armature consists simply of star-shaped laminations of soft 
iron, mounted in any suitable way on the shaf-, these also being 
lightly insulated. 

Mr. Coerper’s explanation of the action of this motor is as follows: 
The inducing field magnet induces an opposite polarity in the pro- 
jecting poles of the armature. If the frequency of the supply cur- 
rent be very low, then the armature would have time to follow up 
the changes in the inducing system, and so there would be no rotary 
movement produced. But if the changes in the field magnet are very 
quick, as would be the case in practice, then repulsion would take 
place all round, because the polarity of the star would not have time 
to follow up the changes in the field magnets. Hence, as a result of 
this, we should get a synchronous rotary movement. 

It appears to be quite as likely, however, that the action of this 
motor is the same as that of any ordinary reversed alternator, such 
as the inductcr alternator previously referred to. 

The motor does not appear to be self-starting, though it might be 
if the — currents in the polar projections of the armature came 
into play. 

The other synchronous motor alluded to above is shown in fig. 12 
It is an early design of Mr. Tesla’s, and illustrates more particularly 
a device of his for starting single-phase motors. 


-+ 
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Fia. 12. 


The motor is constructed with a strong synchronous tendency, this 
being attaincd by using projecting poles on both field magnet and 
armature, and making the number on each either equal, or one a 
multiple of the other. The armature, a, is wound with short- 
circuited windings, as shown. To bring the motor up to speed, an 
artificial rotating field is employed—an appropriate switch, K, places 
one half of the field coils in parallel with the other half across the 
mains, in series with each balf being respectively a plain resistance, 
R, and aself-induction, t, This would be done when the switch bars 
were on contacts 1 and 3. 

The alternate current in the field coils containing the self-induction’ 
L, lags more or less behind the current in the field coils containin' 
the non-inductive resistance, rR, thus producing a rotating field mor® 
or less uniform, whose action on the short-circuited armature, a, i® 
to bring it up to synchronous speed. When this is attained, the 
switch, K, is thrown over on to contacts 3 and 4, the field magnets 
being now straight on the mains, and the armature continuing to 
rotate synchronously until pulled up by an excess of load. 

With this device it is difficult to attain the necessary speed unless 
the frequency be low, the motor being synchronous. 

We now come to the alternate current motors most in use, namely, 
those depending for their action on the following principle, first dis- 
covered by Prof. Elihu Thomson. 

Imagine a drum armature having a number of conductors, such as 
copper bars, arranged around its periphery at equidistant points, the 
ends of these bars terminating in copper rings at each end of the 
armature. If, now, this short-circuited armature be placed in the 
field of a magnet, preferably multipolar, excited by an alternating 
current, and also be rotated with a certain velocity, it will adjust 


itself to practically synchronous rotation, which it will then main-- 


tain with a certain torque. It can now be made to do external work, 
its speed departing from synchronism as load is put on. 

It would be out of place in a paper of this kind to discuss the some- 
what complex actions taking place at different stages. Briefly, 
the result of them when the motor is running appears to be that a 
rotating magnetic field (or its equivalent) is produced in the station- 
ary inducing part, and that by the action of this a second rotating 
field is produced in the moving part, this second rotating field trying 
to catch up the first, but never quite doing so. There is alwaysa 
certain amount of “slip,” this slip being simply the difference 
betwen the angular in of the two rotating fields, and is a mini- 
mum when the motor is running light, and increasing with the load 
on the motor. In fact, the slip is proportional to the load. At no 
load, if there were no losses in the motor due to friction, eddy cur- 
rents, hysteresis, &c., then there would be no slip, the motor running 
synchronously, and taking no power to drive it. The better the 

esign of the motor the less will be the difference between synchron- 
ism and its speed when running light. 

The first motor built depending on this principle was that of Elihu 
Thomson, one being exhibited at the Paris Exhibition of 1889. Its 


construction is indicated in fig. 13. A laminated inducing field mag- 
net, F F, was wound with exciting coils as shown, producing poles, 
N.S, &c., round the ring. 

A laminated armature, a a, was wound with a éhort circuited wind- 
ing, which was the seat of the induced currents. The special point 
to note in this construction is that both armature and field magnet 
have sharply projecting poles, and also that the number of coils on 
armature and field magnet have a common factor. 

Prof. Elihu Thomson had many ingenious devices for bringing the 
motor up to speed. The motor exhibited at Paris had a commutator 
on the s).aft, which, however, was only used at starting. The arma- 
ture coils were connected to this commutator in the usual manner, 
and the brushes at starting were connected to the alternate current 
mains through the coils of the inducing field magnets—it thus being 
converted for the time into a laminated field series motor. At a 


speed very near the normal, a centrifugal device inside the commu- 
tator short-circuited the segments, and therefore placed the rotating 
coils on a maintained short circuit. When this occurred, the motor 
ran up to nearly synchronism, and then a load could be put on, and 
as mentioned before, departing the more from synchronism as the 
load was increased. 

This motor, though the pioneer, and very ingenious, was not a 
commercial success. But in the hands of the Oerlikon Company, of 
Zurich, and Mr. C. E. L. Brown, of Baden, especially the latter, this 
type of motor has been developed toa large extent, and in its present 
state it can satisfactorily compete on most points with the continuous 
current motor, except, perhaps, as to cost. And for certain purposes, 
such as for use in coal mines, where rubbing contacts of any kind 
are dangerous, and often cannot be permitted, this type of motor is 
superior to its continuous current rival, more especially as, owing to 
the lighting of a coal mine being a secondary matter altogether, the 
frequency can be lowered to such an extent as to enable the motor to 
start with a good torque. 

Before describing the Brown and Oerlikon motors, it may perhaps 
be as well to indicate the defects of their predecessors. 

Owing to the arrangement and winding of the magnetic circuits 
of these motors, they were really only suitable for synchronous 
working, the number of poles and windings either being the same in 
both inducing and induced parts, or one being a multiple of the other, 
as I have already pointed out in describing the Elihu Thomson 
motor. Also, owing to the fact that both inducing and induced parts 
have sharp projecting poles, (which is also a construction tending to 
synchronous working), the magnetic resistance will vary according to 
the position of the rotating part with regard to the fixed. The con- 
sequence of this will be that the former will have certain positions in 
which it will tend to place itself, and only when in these positions 
can currents be advantageously induced in it. Such a motor has to 
be brought up to very nearly synchronous speed before it will go on 
rotating, and hence, owing to the very high speed required (except at 
low frequencies) cannot be started by any device of winding, «c., 
inside the motor itself, such as the production of an artificial rotating 
magnetic field like Tesla employed in a motor previously described. 

Again, in such a construction of magnetic circuit, a large exciting 
current would be required, which means a large idle current. Also, 
eddy currents in iron and copper must be very considerable. ; 

As a consequence of all this, we may sum up by saying that owing 
to the above defects in ccnstruction, the early motors of the E. 
Thomson type had the following defects. 

(1.) The output for a given weight was small. 

2.) The power factor was very small. 
3.) Was difficult to start. 
4.) Was inefficient. 

Of course, all these defects were much increased by the high fre- 
quencies prevailing in the United States at the time. However, they 
have now been in a great measure overcome by the careful design and 
attention to details on the part of those who have taken up the 
development of the Elihu Thomson motor. 

The Brown motor.—The armature, or that part of the motor which 
is the seat of induced currents, is built up of core discs insulated from 
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oneanother by paper insulation, a large number of holes being drilled 
out right round the periphery at equidistant points for the reception 
of the conductors. 

Through these holes are passed paper tubes,and then the con- 
ductors, which are copper rods of a section depending on the size of 
the machine. The ends of these rods are sweated into copper rings 
at each end. 

Thus, in this construction, the defects before mentioned as existing 
in the old Elihu Thomson armature have been remedied—for all 
eddy currents in the copper rods are prevented by their being buried 
in iron, eddy currents in the core are reduced to a minimum, and the 
armature is quite smooth all round. Further, there is no dead re- 
sistance at the ends of the armature, as there are no end connections 
except the copper rings: also, owing to the absence of over-wrapping 
at the ends, much better ventilation is secured. For large motors, 
the above construction is somewhat modified. The conductors may 
be connected in sections, each section being separately short circuited. 
Or wires similarly situated with regard to the external field may be 
separately short circuited. If the motor be of large size, a resistance is 
put in the short circuit, for use when starting, connection being made 
by rubbing contacts on tke shaft. 

The inducing field magnet is built up of lightly insulated soft iron 
stampings, of the shape shown in fig. 14a, the holes round the peri- 
phery being for the reception of the winding. This latter is repre- 
sented diagrammatically in fig. 15, showing a four-pole ring winding. 
The main coils, M, are spaced out round the ring at equidistant 

ints. Between these coils are wound those of the starting wind- 
ing, N, the use of which will be more particularly descrit ed later on. 
The only difference between the two windings is, that the coils on 
the starting winding may be wound with wire of a smaller gauge, as 
it is only in action for a few seconds atatime. The polarity given 
= = ring at any particular instant is easily traced by inspecting 

g. 15. 


Fig. 14. 


The field magnet may be wound either as a drum or ring, though 
more usually the latter. Of course, the number of poles given to it 
by the winding is determined in every case by the required speed of 
motor and the frequency of supply. But, whatever the number of 
— the number of these latter, and the number of armature con- 

uctors, must have no common factor, as then the armature has no 
tendency to place itself in any one particular position with regard to 
the field—a point which is found to be of great importance in the 
effective starting of the motor. 


Fia. 15. 


To start the motor, Mr. Brown makes use of the arrangement first 
suggested by Tesla to produce an artificial rotating field. 

A condenser is put in series with the starting coils of the motor, 
which are then put in parallel with the main coils across the alter- 
nate current mains. There is thus produced a leading current in the 
starting winding,’owing to the capacity in serics with it, (this lead 
would depend on the excess of capacity over self-induction in the 


winding), and a lagging current in the main winding of the motor, 
owing to its self-induction, and the total phase difference between 
the two can be made as large as required by suitably proportioning 
the condenser. Mr. Ferranti has measured this phase difference in 
an actual motor, and found it to be about 20°. 

We thus have two currents differing in phase by something less 
than 90’, and acting at right angles to one another (see fig. 15). The 
result is the production of a rotating field, which reacts on the short 
circuited conductors, causing the armature to rotate, just as in 
Arago’s old experiment, where we have a copper disc trying to catch 
up a rotating magnet. 

When the motor has got the right speed (determined by its fric- 
tional losses), the starting winding is cut out, together with the con- 
denser, and the main coils are put right on the supply leads. The 
armature then at once runs up to nearly synchronism. 

The condenser used in the above connection is of the electrolytic 
form first used by Stanley and Kelly, and the principle of which has 
already been described. In this case, a number of very flat cones, 
made of sheet iron, and separated by insulating distance pieces, are 
placed in a suitable vessel, generally of iron, containing caustic soda. 
Terminal connections are made to the end cones, and brought up to 
the lid of the box. On this lid is placed the two-way switch, which 
in one position makes the connections for starting the motor as before 
described, and in the other position cuts out condenser and starting 
winding when the motor has attained the right speed. 

At low frequencies a considerable starting torque may be attained 
by the use cf this device, though at high frequencies it is not so 
effective, the motor having to start on a loose pulley at frequencies 
above 45 ~. 

It should be borne in mind that the use of a condenser of any kind 
for starting a motor is not open to the objections against using one 
where it is kept permanently in circuit, as there is but little deterio- 
ration or reaction on the mains, the current being on for such a short 
time. 

The Oerlikon Company's improvements are on the same lines as 
those of Mr. Brown. Indeed, bcth in electrical and mechanical de- 
tiils of construction, the two motors are very similar. They prefer, 
however, to build up the field magnet of stampings of the shape 
shown in fig. 14), for the reason that the small iron bridges in the 
other type (fig. 14) cause a loss by leakage of maguetic lines, which 


.may be quite large enough to te taken into account. The tield wind- 


ing is the same as that shown in fig. 15, with the starting winding of 
different self-induction placed in between the coils of the main 
winding. 

The armature is similar to Mr. Brown’s, the conductors being sepa- 
rately short-circuited in sections for all sizes of motor above 1 H.P. 

The starting device is somewhat different, it being exactly the 
same as that shown in fig. 12. Instead of putting a condenser 
in series with the winding of least self-induction, a non- 
inductive resistance is put in, and a choking coil is put in series with 
the winding of most self-induction. By this means a phase differ- 
ence of less than 90° is created, producing a rotating field, which 
brings the motor armature up to the crilical speed, after which the 
choking coil, resistance and starting winding is cut out of circuit, and 
the main coils put on to the supply leads. This method has the ad- 
vantage of being more mechanical than tne use of a liquid condenser; 
but on the other hand, it takes a larger current than Brown’s arrange- 
ment, and is probably not so effective. 

The change over switch for making the necessary connections is 
mounted on the top of the box containing the choking coil, and is 
altogether a very compact arrangement. 

Both the Brown and the Oerlikon motors take a large current at 
starting. To provide this, a step-down transformer is used in con- 
junction with the starting arrangement, it being cut out of circuit 
with the latter. This, or some similar device, is absolutely necessary 
if the motor be of any size. 

Motors of this type, besides being easier to start with a good 
torque, become both cheaper and more efficient as the frequency is 
lowered. This is owing to the fact that the permissible induction 
density decreases as the frequency is raised (it runs from about 6,500 
lines per sq. cm. at 40 ~ to 3,000 at 120 ~ for the same iron loss), 
and hence the weight of material increases with the frequency. 

Further, fora given speed, the number of poles required increases 
with the frequency, entailing more cost in construction. Lastly, the 
magnetising current increases with the poles, thus increasing the idle 
current, and decreasing the efficiency. 

It is interesting to see how the original defects of this type of 
motor, as before enumerated, have been minimised or lessened by the 
Oerlikon Company and by Mr. Brown. 

The weight output and power factor have been increased by 
diminishing the magnetising current required—which has been 
attained by making the gap space a mere mechanical clearance, this 
latter being rendered possible by reason of winding in holes or slots 
—a construction which has the effect of reducing eddy currents in 
the conductors to a minimum. Ease of starting has been attained 
by doing away with projecting poles on inducing and induced parts, 
and by arranging matters so that the poles produced on these parts 
have no common factor. 

Considering that the Brown and Oerlikon motors are the 
only ones of any size on the English market, it may, perhaps, be as 
well to give a few particulars with regard to their performance when 
running. 

The table given below is an abstract of the results obtained by Mr. 
— when testing a Brown motor running at the National Bank of 

ome. 


Rated output... = 
Supply pressure ... oe «. = 105 volts. 
Frequency oon = 45 ~ 
Starting current... = 55 amyéres. 
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E.H.P. B.H.P. Revs. per | Power factor. 
967 890 521 62 

1,911 2°01 884 “751 77 

2,977 3:16 872 *869 78 

5,440 5:07 68 


It will be seen that the efficiency is a maximum at the rated full 
load output of the motor, it then being 78 per cent. At this load the 
yam watts are about 16 per cent. in excess of the real watts. It 
will also be noticed that when the motor was overloaded to a large 
extent (it giving out 5 H.P. on the brake) the speed only differed by 
5 per cent. from the no-load speed—a direct contradiction to state- 
ments that are sometimes made, to the effect that these motors cannot 
be overloaded to any extent without it resulting in a prohibitive 
diminution of speed. 

The efficiency of the Oerlikon motors varies in the same way, 
though the idle and starting currents are certainly greater. For in- 
stance, a 4 H.P. Oerlikon motor designed for a circuit of voltage 100 
and frequency 100, takes 25 ampéres (at 80 volts) at starting. One of 
3 H.P. (voltage 100, frequency 80) takes 100 ampéres at 70 volts. 
In both these cases more than double the full load current is 


required. 

I attribute this large increase of starting current to the fact that 
the inducing field magnet is not quite smooth all round. In this 
connection compare fig. 14) with fig. 14a, Mr. Brown's design. 

The larger idle or magnetising current taken by the Oerlikon 
motors is probably due to the gap space being larger than in the 
Brown motor—it is said that the clearanée in a 4 H P. motor of the 
latter type is only half a millimetre. 

There is no doubt that all improvements in the future made in 
this type of motor will take the form of reducing this starting 
current (whi:h reacts injuriously on other parts of the supply net- 
work) and in decreasing the idle current, more especially in small 
sizes of motor, and in motors working underloaded. 


NEW PATENTS-—1895. 


10,977. “Improvements in holdfasts for lightning conductors.” 
F. H. Srartine. Dated June 4th. 

11,014. “Improvements in electric governors.” J. W. Myers. 
Dated June 4th. 

11,016. “Improvements in electrolytic decompositions, and es- 
pecially in the electrolytic production of bleaching agents and their 
uses, and in electrodes and apparatus therefor.” H. Brackman. 
Dated June 4th. (Complete.) 

11,025. “Improvements in apparatus for working railway 
switches and signals by means of electrical energy.” S1zmEnxs Bros. 
anD Co., LimirEp. (Communicated by Messrs. Siemens & Halske, 
Germany.) Dated June 4th. 

11,032. “Improvements in secondary batteries or accumulators.” 
T. Eremin. Dated June 4th. 

11,035. ‘“ Improvements in electrical signal or time-alarm clocks.” 
H. Dated June 4th. 

11,(85. “Improvements in arc lamps.” J. D. F. ANDREWs. 
Dated June 5th. 

11,110. “Improvements in and relating to electric arc lamps.” 
W. Fox and F. 8. Burrevcus. Dated June 6th. 

11,149. “An improved means of preventing explosions in street 
manholes and the like.” G.S. Ram. Dated June 6th. 

11,163. “Improvements in motor generator transformers.” A. B. 
BrackBokgn and W. L. Spence. Dated June 6th. 

11,180. “Improvements in means for Sates, electric 
cables, and the like laid in the ground.” Epmounps. Dated June 
6th. 

11,181. “Improvements in switching-apparatus for electric cir- 
cuits.” H.Epmonps. Dated June 6th. . 

11,222. “Improvements in voltaic batteries.” D. G. Frrz-Gmraxp. 
Dated June 7th. 

11,227. “Improvements in the arrangements for starting alternate 
— electromotors.” G. and R. Asno. Dated June 


11,233. “Improvements in arc lamps with hand regulation.” J. 
Prescuex. Dated June 7th. 

11,235. “Improvements in electric fire-alarm apparatus.” E. J. 
Dated June 7th. 

11,256. “A cipher combination for brevity in telegraphing or 
cabling.” C. W. Bowman and G.S. Decatur. Dated June 8th. 

11,266. “Improvements in electric light ceiling roses.” J.D. F. 
AnpREws and E. J. Prrer. Dated June 8th. 

11,279. “Improvements in or connected with locomotives, also 
— to tramcars, electric cars, carriages, and other vehicles.” 

. Levees. Dated June 8th. 

11,283. “ Improvements in and relating to electric high and low 
tension fuse heads for use in blasting and other purposes.” G. Pst- 
TINGER. Dated June 8th. (Complete.) 

11,286. “Improved means and appliances for indicating the rota- 


tion of a vessel around her moorings, also the direction of such rota- 
tion, specially applicable to vessels electrically connected with the 
shore or with each other.” F, Lz B. Bepwrett. Dated June 8th. 
11,297. “Improvements in or relating to incandescent electric 
lamps with two or more filaments.” A. ZopEL. Dated June 8th. 
11,298. ‘“ An improved method or process for obtaining metals or 
metallic alloys by clectrolysis,” E. Jonpis. Dated June 8th. 


ABSTRAOTS 
OF PUBLISHED SPECIFICATIONS, 1894. 


4,647. “Improvements in electric lighting by incandescence lamps 
arranged in series.” T. R. Burrect and F. Fowxes. Dated 
March 6th. In each lamp head or globe are placed two or more 
lamps so arranged that when the current is turned on one lamp will 
become ignited the others being in reserve. Should the filament of 
the first lamp fail the current will pierce a slip of paper or other 
suitable insulating material and ignite the second lamp, and so on to 
any desired number of lamps in succession. 1 claim. 


4,911. “Improvements in or relating to electric supply —~ 
such as alternators, transformers, and electric circuits.” > 
Morpry. Dated March 8th. Relates to the use of a “ steadier,” and 
which is in the form of a transformer, having usually a primary wind- 
ing arranged as a shunt on the external circuit,and one or more 
secondary windings placed in the armature circuit or circuits. 2 
claims. 

5,001. ‘Improvements in connection with electric fuses and 
switches.” A. Esstnczr and T. Harpen. Dated March 9th. The 
arrangement causes the fuse plug or the switch post to turn by spring 
action the moment the fuse is burnt or switch moved to cut off the 
current. 3 claims. 


5,003. “Improvements in regulating electric motors.” J. G. W. 
ALDRIDGE. Dated March 9th. Consists essentially in causing the 
transmission of the power from the motor to the work to be done to 
compress a spring, and in causing the compression or extension of the 
spring to actuate an electric switch arrangement for regulating the 
current to the motor. 2 claims. 


5,375. “A new or improved method of regulating or varying the 
speed and or twisting moment of electromotors, and apparatus 
therefor.” J. G.Sratrzr. Dated March 14th. The inventor takes a 
framework of a machine, that of any of the ordinary types of direct 
current machines will answer the purpose, and provides its armature 
core with two distinct windings, each having the same number of 
active turns, and which windings can be placed at will either in series 
or in parallel. He winds the field magnets as in an ordinary shunt- 
wound machine; but, in addition to the ordinary shunt winding 
suitable for the motor when used with the armature windings in 
parallel, he employs upon the field an extra winding (either series or 
shunt) to be switched into circuit as required. 


5,650. “A thermometric circuit closer.” Parson. Dated 
March 17th. Relates to an improved device consisting of a thermo- 
meter balanced free to oscillate by the expansion or contraction of 
the fluid contained in it, so as to automatically complete or break an 
electrical circuit used for any purpose. 1 claim. 


6,975. ‘“ Improvements relating to the manufacture of plates or 
electrodes for electric accumulators or secondary batteries, and to 
machinery or apparatus therefor.” A.J. Surry and H. J. Waicur. 
Dated April 7th. Relates to plates or electrodes for electric accu- 
mulators or secondary batteries, described in patent No. 14,658, 
August 13th, 1892. One object of the invention is to further improve 
the manufacture of the said plates or electrodes. The invention is 
also designed to provide a suitable machine for kneading the oxide 
into the metal plates in the manufacture of such electrodes. 7 claims. 


7,711. “ An improved arrangement of element board for electro- 
therapeutic diagnosis.” W.J. BisHop. Dated April 18th. Relates 
to element boards or apparatus for use with continuous electric cur- 
rents in electro-therapeutic diagnosis for the purpose of ascertaining 
= testing the muscular contractions caused by polar reactions. 1 

m. 

7,955. “Improvements relating to electric measuring instru- 
ments.” J.H.THomson. Dated April 21st. Consists in making the 
electrical connections in such a way as, by using a “replenisher,” to 
balance the difference of potential which it is required to measure 
against a known difference of potential, thereby bringing two points 
in the system to the same potential. 2 claims. 

7,994. “ An improved electrolytic trough or cell.” E. pg Pass. 
(Communicated from abroad by H. Thofehrn, of Paris.) Dated 
April 23rd. Relates to an improved construction of electrolytic 
trough or ce!l in which the anodes and cathodes are so arranged that 
the gaseous products of the electrolysis are compelled to mix in the 
region of the upper electrode in the electrolyte itself, or in the trough 
orcell. 2 claims. 


21,893. ‘Improvements in facsimile or copying telegraphs.” J. 
O’New. Dated November 13th. The message to be transmitted is 
written or otherwise provided in non-conducting ink or other sub- 
stance upon a conducting transmitting sheet in such manner that the 
interruption of the electric current through said sheet by the non- 
conducting characters thereon may, through suitable agencies, pro- 
duce characters in facsimile upon a receiving sheet provided at the 
opposite end of the telegraphic line. 29 claims. 
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